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Foreign Refining Development 


A REVIEW of the refinery construction activities 
during the past year or so and those now under 
way or projected in the foreign countries where pe- 
troleum refining industries exist reveals that concerns 
operating abroad are making rapid strides in the mod- 
ernization of their facilities. Further, such a survey 
indicates that for the most part and in most countries 
the processes and systems going into the foreign plants 
are of American design, and usually the plants, units 
and processes are erected under supervision of Ameri- 
can engineering concerns and their foreign affiliates. 

In many countries equipment is used which is ex- 
ported from the United States, although in several coun- 
tries national policy dictates that as much of the equip- 
ment as possible must be purchased from manufacturers 
in that country. However, and for the most part, Ameri- 
can manufacturers have enjoyed excellent export busi- 
ness by virtue of the marked activity in expansion and 
modernization of petroleum refineries abroad which has 
been under way during the past two or three years. 
From present indications it is apparent that foreign 
work will continue in major proportions during the 
next few years. It is possible that the importance of 
work abroad may be equal to that which is done in the 
United States, and during 1937 and the first half of 
1938 the value or cost of all refinery construction 
throughout the world has been estimated at about 50 
percent domestic and 50 percent foreign. 

The concerns owning refineries in foreign countries 
have been and are particularly concerned with the in- 
stallation of the newer combination type of cracking 
processes, and a recent correlation of construction 
activity indicates that during the past year about two 
dozen cracking units were proposed or completed abroad. 

Polymerization has proven attractive to several for- 
cign refining concerns and 13 units of the various 
processes available have been bwilt or projected during 
the past year or so. Hydrogenation has been adopted 
ly some foreign refiners for production of iso-octane 
aviation motor fuels and for production of synthetic 
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motor fuels from coals. The continuous centrifugal 
type of acid-treating plant has been installed abroad 
in a half dozen refineries, new contact-clay installa- 
tions have been made, several vapor-phase clay-treating 
installations have gone in or are proposed, and in the 
lubricating-oil field foreign manufacturers of lubricants 
have continued the adoption of solvent refining and 
solvent dewaxing processes. Much new work has been 
done in the installation of modern distillation equipment 
which has included both straight-distillation units and 
the combination atmospheric- and vacuum-distillation 
facilities. It is of interest to note that the four largest 
distillation units in operation, with capacity of 70,000 
barrels per day each, are installed abroad, being located 
at Abadan, Iran. They are of American design. 


CANADA 

There is under construction by the British American 
Oil Company, Ltd., at Montreal, Canada, additions and 
improvements to its refinery which will bring the rated 
capacity up to 11,000 barrels per day on a balanced 
operation. These improvements provide for manufacture 
ot asphalts by vacuum distillation and high-temperature 
cracking and reforming. Additions are also being made 
to the gasoline recovery and the stabilization plant. A 
modern Lummus heater has been installed in this com- 
pany’s Toronto refinery. At the company’s new project 
in Calgary, Alberta, there is being installed a 4500-barrel 
refinery to run on Turner Valley crude. This is a com- 
bined skimming and cracking type of plant complete 
with gasoline recovery and stabilization systems. 

Imperial Oil Company, Ltd., is reported planning 
installation of new cracking facilities at Calgary, Al- 
berta, and at its Regina, Saskatchewan, plant has added 
a 3000-barrel cracking unit. Mercury Oils, Ltd., also at 
Regina, is reported planning new work in cracking. 
Anglo-Canadian Oil Company has leased a plant at 
Brandon, Manitoba, and increased capacity to 1800 
barrels. Mutual Oils, Ltd., has purchased a refinery at 
Mt. Pleasant, Michigan, which it is moving to Edmon- 
ton, Alberta. Some additional small refineries have been 
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mentioned as projected in the western part of Canada 
but details of present status are lacking. 


MEXICO 

With the petroleum industry recently expropriated by 
the Mexican government the Petroleos Mexicanos now 
dominates the refineries in that country formerly 
operated by Cia Mexicana de Petroleo “El Aguila” 
( Mexican Eagle Oil Company, Ltd., a Shell subsidiary), 
Huasteca Petroleum Company (Standard Oil Company 
of New Jersey) and Pierce Oil Company, S. A. (Sin- 
clair Refining Company). Compania de Petroles de 
Mexico, S. A., was government owned before the pres- 
ent Mexican oil muddle came into being. However, just 
before the change El Aguila and Pierce had completed 
some important refinery improvements, including new 
distillation facilities and new cracking units. Under 
present conditions in Mexico it is doubtful that further 
refinery construction of any importance will occur for 
some time, if indeed, the plants are even adequately 
serviced or maintained. When the present period has run 
its course and conditions change for the better, the 
Mexican refineries will again see improvement and ex- 
pansion. 

SOUTH AMERICA 


In Argentina, Diadema Argentina, S. A. de Petroleo 
(Royal Dutch group) has installed a 3200-barrel Dubbs 
reforming unit at Buenos Aires. Astra Petroleum Com- 


pany, is operating a continuous coking plant of a new 
type with economic advantage. Ultramar Petroleum 


Company, Buenos Aires, has erected a modern two-stage 
atmospheric and vacuum-distillation unit. Yacimientos 
Petroliferous Fiscale (Argentine Government) recently 
completed installation of a combination topping, crack- 
ing, and stabilization plant, together with a multi-coil 
thermal polymerization plant of Alco-Pure design at 
La Plata. 

In the Netherland West Indies, Lago Oil & Trans- 
port Company continues to improve and enlarge through 
installation of additional large distillation units and com- 
bination cracking facilities at Aruba. 

Trinidad Leaseholds, Ltd., at Trinidad has erected a 
10,640-barrel Dubbs cracking and reforming installation 
with engineering work done by Foster Wheeler Corpora- 
tion and a 1750-barrel U.O.P. catalytic polymerization 
unit is under construction. 

De Bataafsche Petroleum Maatschappij has installed 
modern vacuum distillation facilities recently, and a new 
Dubbs 3-coil selective cracking unit of 8850 barrels 
capacity at Curacao. 

United British Oilfields, Trinidad, whose operations 
are managed by Anglo-Saxon Petroleum Company, Ltd., 
is reported planning expenditure of $1,750,000 for ex- 
pansion of refining facilities and exploration of new 
producing properties. 

In Venezuela, Caribbean Petroleum Company, at San 
Lorenzo (one of the three Shell companies operating in 
this country), has installed new facilities for distillation 
and cracking, including a new Lummus heater. As a 
result of government stipulations, Standard Oil Com- 
pany of New Jersey, Socony-Vacuum Oil Company, 
and the Shell group are committed to erection of re- 
fineries in Venezuela. Shell’s plant is to be doubled in 
capacity to 28,000 barrels per day. 

In Ecuador, Anglo Ecuadorian Oilfield, Ltd., some 
time ago completed erection of a 1500-barrel atmos- 
pheric distillation unit at La Libertat, which used the 
Stratford inside-fired oil circulation heater as a heating 
means. In Uruguay, ANCAP has been enlarging capa- 
city of its new refinery at Montevidio (this plant is 
described in a special article elsewhere in this issue). 
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EUROPE 

A practically continuous program of improvement 
and expansion has been under way at the Llandarcy, 
South Wales, refinery of National Oil Refineries, Ltd. 
(subsidiary of Anglo-Iranian Oil Company). Recent 
additions include a polymerization plant, hydrogenation 
system, continuous centrifugal acid-treating system, im- 
proved cracking facilities and atmospheric-vacuum dis- 
tillation facilities. There is now under construction 
Edeleanu processes for lubricating oil production. The 
Edeleanu dewaxing plant will process 1600 barrels per 
day, using a mixture of Benzol-sulfur dioxide. The 
extraction plant will be of the same capacity but de- 
signed to use either straight sulfur dioxide or the 
benzol-sulfur dioxide mixture. Shell Refineries, Ltd., 
has started modernizing in England with installation of 
a new Lummus heater and distillation facilities at 
Cheshire and with other work at Ellesmere Port and 
Ardrossan, Scotland. Steel Brothers & Company, Ltd., 
London, has been modernizing with new facilities in- 
cluding a modern Lummus heater. Lobitos Oilfields, 
Ltd., has been modernizing old equipment at Ellesmere 
Port and last month completed installation of an 
Edeleanu combination unit for dewaxing and extraction. 
The extraction plant uses straight sulfur dioxide or a 
mixture of sulfur dioxide and benzol, and has rated 
capacity of 70 tons per day. The dewaxing plant has 
rated capacity of 55 tons per day, using the mixture 
of benzol-sulfur dioxide. 

Manchester Oil Refinery, Ltd., Manchester, started 
operation last month of a new Edeleanu combinat‘on 
extraction and dewaxing plant. This plant has extrac- 
tion capacity of 100 tons per day, using sulfur dioxide 
or a mixture of benzol and sulfur dioxide. The dewax- 
ing plant, with capacity of 65 tons per day, using the 
benzol sulfur-dioxide mixture. 

In Ireland, the Irish National Refineries, Ltd., is still 
constructing its 10,000-barrel plant at Dublin, and an- 
nounces completion should occur early in 1939. The 
plant includes skimming, cracking, reforming, solvent 
refining, wax and asphalt manufacture. 

The Spanish government, despite troubles via the 
revolution, continues with the construction of the Canary 
Island refinery at Tenneriffe, which includes Dubbs 
cracking units and modern distillation facilities. 

In Holland, de Bataafsche Petroleum Maatschappij 
has completed erection of a U.O.P. catalytic polymeriza- 
tion process at Pernis. Included are 2 Lummus heaters, 
and a Dubbs 2-coil selective cracking unit. At the same 
company’s refinery at The Hague, some s:milar work has 
been done with additional work of like nature reported 
planned at both of the Holland piants. 


FRANCE 

Since France has completed a vigorous refinery con- 
struction program during the past few years there has 
been little need for additional work of major propor- 
tions recently. However, a number of additions have 
been made. Raffinerie de Petrole du Nord, Dunkerque, 
has installed a Benzol-Ketone dewaxing plant of 500 
barrels per day capacity through The Lummus Company 
contract. Compagnie Franciase de Raffinage, Normandie, 
gave contract to The Lummus Company for construc- 
tion of a butane and light hydrocarbon recovery system 
and a 15,000-barrel per day distillation unit, and the 
same company at Martigues ‘installed a 12,000-barre! 
combination cracking unit with contract to The M. W. 
Kellogg Company, and the same engineering company 
erected a 15,000-barrel pipe still at the Gonfreville re- 
finery. Societe Lyonaise installed a 500-barrel Dubbs 
[Continued on page 375] 
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Royalite Oil Company, Ltd., Alberta, Canada, operates this mod- 
ern absorption type natural gasoline extraction plant in the 
Turner Valley field. 


Imperial Oil Company, Ltd., at Calgary, Alberta, Canada, oper- 
ates on crude from the Turner Valley, Alberta, field. The company 
is expanding this plant this year through installation of addi- 
tional units. 
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Argentina 


A 3200-barrel Dubbs reforming unit at Buenos Aires. 


—Photo courtesy Universal Oil Products Company 





Yacimientos Petroliferous Fiscale (Ar- 
gentine Government Oil Fields) La 
Plata, Argentina, recently completed 
installation of the combination topping, 
cracking, and stabilizing plant together 
with a multi-coil thermal polymeriza- 
tion plant. 
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—Photo courtesy Alco Products Division, American Locomotive Company 
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—Photo courtesy Universal Oil Products Company 
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of the Edeleanu combination unit for dewaxing and 
» extraction, which is shown in the accompanying two 


= photographs at Ellesmere Port. England. 


The filtrate and wax recovery svsiems are shown in 
'the picture at left, while the mixing and setting 
equipment and instrument panel are shown in the 
view above. 


‘The plant uses straight sulfur dioxide or benzol and 
sulfur dioxide for extraction work and the benzol- 


Photo courtesy Edeleanu Company, Ltd. 


sulfur dioxide mixture for dewaxing. Capacity for 
extraction is 70 tons per day and dewaxing capacity 
is 55 tons per day. The type of extraction equipment 
consists of four-stage mixing-settling equipment us- 
ing mixing pumps for contact and horizontal set- 
tlers. The plant is designed to add two additional 
stages if required later on. The dewaxing equipment 
consists of three filters of the rotating drum type, 
totally enclosed. The plant is designed to make a 
variety of products from turbine and transformer 
oils to heavy lubes. 
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Societe Anonyme de Petrol, Jupiter, Rouen, France. Erection view 
-coil cracking 
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La Raffinerie de Courchelett 
France. Showing section of th 
Edeleanu benzol-sulfur dioxide rs 
solvent recovery system. 
















Sompagnie des Produits Chimiques _ 
Raffinerie de Berre, France, en- _ : 
ges in topping, cracking, produc- 
n of lubricants and paraffins, — 
tumi nous products, and specialties 
ecently completed a modern ethyl- 
among this company’s products. 
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Egyptian Government, Port Said, Egypt, new 
1,500-barrel per day atmospheric distillation 
crude oil unit. 


—Photo courtesy Foster Wheeler Corporation 

















A recently completed Dubbs 2-coil selective cracking 
unit with continuous coking and reforming erected 
to process 9,500 barrels abr stream day of topped 
crude. This modern plar is located in Holland. 


? —Photo coum Universal Oil Products Company 
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Gewerkschaft Deutsche Erdol Raffinerie, Hanover, 
Germany, recently completed this 1,600-barrel per 
day vacuum unit, which reduces 70 percent Nien- + 
hagen reduced crude to 0 penetration asphalt and 
by use of the Coubrough process has been able to 
get down to 18 percent bottoms where earlier opera- 
fions were able to reduce to 25 percent only, on 
the crude. 





@sy The Lummus Company 








ow—View of new Benzol-Ketone dewax- 
gy plant showing the filter building in the 
eground, the recovery unit to the left and 
2 solvent storage tank in the rear. Construc- 
mn has recently been completed. 
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A 3,500-barrel Dubbs two-coil se- 
lective cracking unit for continu- 
‘ous production of finished gaso- 
line and coke. Brazi, Roumania. 
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Sumatra 


The Dubbs reforming unit with 
capacity of 8,500 barrels was com- 


pleted late last year in Sumatra, 
Dutch East Indies. 


—Photo courtesy Universal Oil Products Company 
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[Continued from page 360] 
cracking unit at Autun, France, which converts shale oil 
obtained from a battery of Pumpherston retorts into 
coke, gas, and 65 percent of a raw stabilized gasoline 
which contains about 2.3 percent of tar acids and 2.5 
percent of tar bases. After treating with acid and soda 
and rerunning, the yield of finished gasoline amounts 
to 58.5 percent of the oil passed through the cracking 
plant. Societe de Raffinage de Petrole de la Gironde, Bec 
d’Ambes, -installed a reforming unit and reformed 
naphtha stabilizing unit. Societe de Raffinage des Huiles 
de Petrole, Courchelettes, has a new 6000-barrel dis- 
tillation unit built by The M. W. Kellogg Company. 
Societe Anonyme de Petrol Jupiter, Rouen, through 
Foster Wheeler Corporation has installed a 10,500- 
barrel Dubbs heavy oil and light oil cracking unit. 
Compagne des Produits Chimiques et Raffinerie de 
Berre, recently completed erection of a new ethylizing 
plant. 

GERMANY 


Deutsche Vacuum Oil, A. G. (contract to The Lum- 
mus Company) has completed a Benzol-Kretone lubri- 
cating distillate dewaxing plant at Bremen, Germany. A 
Duo-Sol plant having a charge capacity of 1000 barrels 
per day was erected in this plant under supervision of 
Max B. Miller & Company some time ago, designed to 
operate on Oklahoma City residuum. The plant, how- 
ever, was never operated on the stock for which it was 
designed, but on Nienhagen, Oberger and Reitbrook 
residuums, all of which came from German crude. Due 
to the increase in lubricating oil requirements and 
characteristics of the German charging stocks, it has 
recently been decided to increase the capacity of the 
Duo-Sol plant to 1800 barrels per day and add a second 
Duo-Sol extraction system, thus permitting both the pro- 
duction of high quality paraffinic oils and also a low 
quality lubricating oil as the usual extract. This opera- 
tion is possible by using the existing extraction system 
for the production of the maximum yield of intermediate 
viscosity-index raffinate. The first stage raffinate is then 
charged to a new secondary Duo-Sol extraction system 
where it is split up into a superior quality V.I. primary 
raffnate and an inferior quality low V.I. secondary 
raffinate. With this augmented capacity the unit will 
then operate on either Reitbrook or Nienhagen re- 
siduums. The design of the revamped plant has been 
completed and construction will be started in the near 
future. 

Davis & Company is erecting a new Lummus type 
naphtha redistillation unit at Hamburg, Germany. This 
company contemplates operation on Mexican crudes. Dr. 
C. Otto & Company, Hollen, Germany, has erected a 
Dubbs cracking unit of 825 barrels capacity. Gewerk- 
schaft Deutsche Erdol Raffineries, at Hanover, Ger- 
many, recently completed a large expansion program. 
With contract to The Lummus Company, the work in- 
cluded a Furfural solvent refining plant, a 1600-barrel 
per day Coubrough type vacuum distillation unit, a 
3enzol-Ketone dewaxing plant and filtration system. 


ROUMANIA 


Petrol-Block, S.A.R., Ploesti, Roumania, has com- 
pleted its 3500-barrel Dubbs selective cracking unit and 
is mentioned in trade reports as planning installation 
of catalytic polymerization and hydrogenation facilities. 
“Columbia” Societe Franco Roumaine de Petrole at 
Ploesti, is improving facilities. Utilizing an existing 
Winkler-Koch topping still in a new hook-up, A. F. 
Craig & Company, Ltd., is completing a combined 
cracking, reforming and coking unit which is provided 
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with a Lachman vapor-phase treating system for han- 
dling 10,500 barrels of crude per day. A. F. Craig & 
Company, Ltd., is also completing in the same plant a 
cracked gasoline stabilizer and a gasoline recovery and 
stabilization system. 

Creditul Minier is reported planning installation of a 
catalytic polymerization plant at Ploesti, and has com- 
pleted a Dubbs two-coil selective cracking unit at its 
Brazi plant. Redeventa, S.A. is projecting a 1200-bar- 
rel thermal or catalytic polymerization installation at 
Ploesti. Astra Romana has installed a 10,000-barrel 
Dubbs reforming installation at Ploesti. Steaua Romana 
at Campina has installed recently a 500-barrel Dubbs 
cracking plant and a 2000-barrel Dubbs reforming unit. 
Romana-Americana, Ploesti-Teleajen, is reported build- 
ing a 2000-barrel reforming unit, and considering a 
phenol solvent unit. 

Appolo Mineraloelraff, A.G., has been reported build- 
ing a new distillation and a new cracking unit at 
Bratislava, Czechoslovakia—Dubbs type with contract to 
Skoda Works. Fanto-Werke, A.G. at Pardubice, is re- 
ported planning a cracking unit. The Czechoslovakian 
government is building a refinery in the province of 
Slovakia at Dubova, to process crude from state-owned 
wells at Gbely. 

ITALY 


In Italy, Raffineria di Napoli at Naples, constructed 
by Socony-Vacuum Oil Company, went into operation 
late last year. New distillation facilities were erected, 
a new Houdry catalytic cracking unit was installed, as 
was a new Duo-Sol solvent refining plant, a contact 
filtration plant, a Sharples acid-treating plant, a doctor 
sweetening system and a new power generating plant. 
(A separate, illustrated discussion of this enterprise is 
presented elsewhere in this issue). 

Aquila, S.A. Technico, Industriale has installed a 
6000-barrel Foster Wheeler combination atmospheric- 
vacuum distillation plant, and an Edeleanu solvent re- 
fining plant at Trieste, Italy. Azienda Generale Italiana 
Petroli “AGIP” has completed a 10,000-barrel Foster 
Wheeler atmospheric-vacuum distillation unit and is 
reported building a 2200-barrel Dubbs cracking plant. 

Raffineria di Olii, S.A. will start construction this fall 
on an Edeleanu combination extraction and dewaxing 
plant at Fiume. The extraction plant, using straight sul- 
fur dioxide or the mixture of benzol and sulfur dioxide, 
will have capacity of 100 tons per day. The dewaxing 
plant, with capacity of 65 tons per day, will use the 
mixture of sulfur dioxide and benzol. 


AFRICA 


Installations recently made on the African continent 
were at widely separated points. In Tripoli, North 
Africa, Raffinerie Olii Minerali per l’Africa Del Nord 
Anomina (Romana) the Italian government-sponsored 
refinery mentioned in various reports, is to be of 2000 
barrels per day capacity and equipped with bunkering 
facilities. In Egypt, Anglo-Egyptian Oilfields, Ltd., 
completed a Dubbs cracking plant and Dubbs reform- 
ing plant and asphalt manufacturing facilities at Suez. 
Also, at Port Said the Government Petroleum Refinery 
has completed erection of a Foster Wheeler atmospheric 
distillation unit of 1500 barrels per day capacity. Down 
in South Africa, African Torbanite Mining & Refining 
Company, Ltd., Bolsburg North, Transvaal, has in- 
stalled a small vacuum tower and auxiliaries for use in 
conjunction with existing equipment for making asphalt, 
road oils, etc., from Torbanite (shale) oil produced 
locally, and imported crudes. The same company has 
installed a gasoline recovery and stabilization unit to 
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handle 750,000 cubic feet of wet gas daily and to stabilize 
the recovered gasoline. A 750-barrel Lachman treating 
plant has also been installed. 


RUSSIA 


The Kussian government continues particularly active 
in refinery construction and in practically all depart- 
ments. The largest single unit which the U.S.S.R. has 
attempted is the presently building Lummus construc- 
tion job of 22,000 barrels capacity which is a combina- 
tion high-pressure selective cracking unit designed to 
handle a corrosive crude. It is going in the UFA re- 
finery. The Soviets are erecting about 50,000 barrels 
cracking capacity of their own design, with these units 
going in in the Ukraine, Odessa, Kherson, Berdjansk, 
Grozny (4 units) Ufa (2 units) Orsk and Moscow 
refineries, a total of 11 units, as one of the UFA units 
is of Gyro-Alco combination design. Also at UFA, The 
Lummus Company is building a reforming unit and a 
debutanizing plant. Likewise the Soviets are proceeding 
with the installation of polymerization units, and are 
building at UFA, two units, at Grozny, and Saratov, 
one unit at each plant, all of them being the U.O.P. 
catalytic polymerization process, and totalling 10,000 
barrels capacity. 


A complete lubricating oil plant is being erected for 
Glavneft at Grozny, and it is expected that it will be 
ready for operation within a short time. The refinery 
consists of a Duo-Sol plant for solvent extracting 
residuums from either Karachechur or Grozny crudes, 
a Bari-Sol dewaxing plant for solvent dewaxing of the 
raffinates and a contact-filtration plant. It is of sufficient 
capacity to process 3000 barrels per day of any of the 
charging stocks for the production of high-grade avia- 
tion lubricating oil and is said to be the largest lubricat- 
ing oil plant in the world devoted exclusively to the 
production of aviation lubricating oils. 

The design of the Duo-Sol unit, supervised by Max 
3. Miller & Company, allows for considerable flexibility 
in the type of charging stocks handled which range in 
viscosity at 210°F. from 175 to 600. These charging 
stocks are also unusually high in asphalt and wax 
contents. 


For solvent dewaxing of the Duo-Sol treated raffinates 
to below zero F. pour point there is provided a Bari-Sol 
two-stage centrifugal dewaxing plant. The undewaxed 
raffinates handled have dry wax contents as high as 35 
percent and the centrifuging system is so arranged that 
the relative number of machines on either primary and 
secondary or de-oiling operation may be varied to suit 
the type of stock, dry wax content, and other variables. 

The dewaxed Duo-Sol treated raffinates are brought 
to final color by the contact filtration process. This plant 
has. considerable flexibility and is of sufficient capacity 
to handle the full capacity of the preceding processes. 
Irrespective of the type of charging stock, the finished 
oil will meet with aviation specifications having a mini- 
mum viscosity of 120 at 210°F., with a V.I. of from 
95 to 100 and a pour of minus 5°F. The carbon residue 
(Conradson) will not exceed 0.5 percent. The oxidation 
Sligh number will be zero with the ash and water con- 
tents negligible. 

One of the interesting features of this installation 
is the inclusion of a combined laboratory and Duo-Sol 
and Bari-Sol pilot plants located in a single building. 
These pilot plants will permit periodic checks being 
made of plant operation as well as determination of 
solvent, rates, yields, etc., for any new stocks that it 
may be found desirable to treat. 
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ASIA 


Bahrein Petroleum Company (California Texas Com- 
pany) has completed its 25,000-barrel refinery on Bah- 
rein Island, Persian Gulf, which consists of modern 
distillation facilities, a 10,400-barrel Dubbs cracking 
plant and a 6000-barrel Dubbs reforming unit. The 
plant is provided with Edeleanu system of treating kero- 
sene, an acid plant and acid-treating system, clay-treat- 
ing towers, lead sulfide sweetening system and power 
generating plant. A more detailed discussion of this 
plant is presented elsewhere in this issue. 

In Iraq the government is again reported planning 
establishment at Kirkuk of a refinery for processing 
government oil. Kirkuk, Iraq Petroleum Company, 
Ltd., completed a 120,000-barrel refinery, Foster 
Wheeler type, for prestabilization of crude oil prior to 
shipment by pipe line to the Mediterranean coast. This 
plant is presented in more detail elsewhere in this issue. 

In Iran, Anglo-Iranian Oil Company, Ltd., continues 
to expand this great plant at Abadan until it has reached 
capacity of 260,000 barrels per day, and is equipped with 
the most modern of processes. Recentiy the plant in- 
stalled both U.O.P. catalytic polymerization and Pure- 
Alco thermal polymerization plants. There is now under 
construction a fourth distillation unit of 70,000 barrels 
capacity per day. This plant is described in a separate 
article in this issue. The company is now building an 
Edeleanu sulfur dioxide plant for treating of naphtha 
and kerosene, which has a rated capacity of 10,000 
barrels per day. The plant is to start operating this fall. 

Following development of crude production at Gach 
Saran, Anglo Iranian Oil Company, Ltd., has been 
studying the sea coast to the east of Abadan with the 
object of finding a location for an export terminal and 
a possible site for a refinery. It is reported that it is now 
too early to state exactly where it would be best to locate 
the projected installations but there is a point on the 
Khor Musa which might prove suitable and well situated 
not far from the port of Bandar Shapur. This project 
would, of course, include a pipe line from Gach Saran 
to the sea coast. 

In India the British Burmah Petroleum Company, 
Ltd., Rangoon, has completed a 3000-barrel combination 
atmospheric-vacuum crude oil distillation unit, supplied 
by A. F. Craig & Company, Ltd., British associates of 
Winkler Koch Engineering Company. Burmah Oil Com- 
pany, Ltd., Rangoon, Burma, has recently erected a 
Separator-Nobel acid treating plant which is a two-stage 
counter-current refining unit with centrifugal separation 
in each stage at atmospheric temperature. Assam Oil 
Company, Ltd., Digboi, India, is building a Lummus 
7000-barrel atmospheric and vacuum distillation unit. 

In Sumatra, Dutch East Indies, de Bataafsche Petro- 
leum Maatschappij has installed 16,000 barrels per day 
capacity of Dubbs cracking and reforming processes 
at Pladjoe. The company is building an Edeleanu liquid 
sulfur dioxide plant for treating naphtha which will 
have a rated capacity of 8000 barrels per day and which 
is scheduled to start operation this fall. 


In Japan, Asano Bussan Company, Ltd., has installed 
a 1000-barrel Coubrought vacuum distillation unit at 
Tokyo, with contract to The Lummus Company. Japan 
is reported interested in the Bangkok refinery of the 
Siamese Ministry, Siam, which is building and will have 
capacity of 500 barrels per day. 

In Tasmania, Adelaide Oil Exploration Company is 
building a shale oil extraction plant and will install a 
T.V.P. cracking unit for converting shale oil to motor 
fuel. 
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National Oil Refineries, Ltd., Llan- 
darcy, Wales. Two high-vacuum 
distillation units are shown. At left 
is the primary or reduced crude 
unit adjacent to the power house; 
at right is shown the secondary or 
dewaxed oil redistillation unit. 


Continued Mo 


HE Llandarcy, Southern Wales refinery operated 

by National Oil Refineries, Ltd., a subsidiary of 
Anglo-Iranian Oil Company, has experienced virtually 
a continuous program of improvement for the past 
several years. Recent additions to the refining facilities 
there include a polymerization process for production 
of di-isobutylene from cracking-still gases and a hydro- 
genation plant for preparation of iso-octane. Improve- 
ments have been made in the cracking department and 
in the lubricating oil manufacturing section of the plant 
additional Edeleanu solvent plants are being installed. 
Also a continuous centrifugal acid-treating plant has 
been added. In the work of direct distillation new 
atmospheric-vacuum distillation facilities have been pro- 
vided. 

Raw stocks for the refinery are chiefly stabilized 
crudes from the oil fields of Iran and Iraq, and these 
are manufactured into bottled gas, gasoline, kerosene, 
lubricating oils, crystalline wax and pitches in great 
variety. In processing the stabilized crude it is first 
topped by distillation at atmospheric pressure. The re- 
duced crude resulting from this step serves as charging 
stock for vacuum distillation. 

There are two high-vacuum distillation units at 
Llandarcy; the larger has a rated capacity of 2000 
barrels per day of the reduced crude for the production 
of lubricating oils and asphalt stocks. Oil from storage 
at atmospheric temperature is preheated in heat ex- 
changers to about 280°F. and this is heated in a tubular 
heater to about 750°F. From the heater it is flashed 
into a bubble tower where the various fractions are 
removed according to specifications. Gas oil vapors are 
recovered overhead; three streams of pressable, inter- 
mediate, and centrifugable heavy wax distillates are 
taken off at the side; and a residue of heavy pitch of 
controller characteristics is removed from the bottom. 


Wax distillates are dewaxed and subsequently blended 
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Courtesy, Foster Wheeler Corporation. 


dernization 


at Llandarcy 


to serve as charging stock for the second vacuum dis- 
tillation unit. This second unit, also operating under 
high vacuum, charges these dewaxed distillates at the 
rate of 1500 barrels per day for continuous production 
of clean, well-fractionated basic lubricating oils. The 
charge is first heated to about 275°F. in heat exchangers 
and then brought up to about 635°F. in the tubular 
heater prior to fractionation. Gas oil vapors are taken 
off at the top of the tower and condensed; light and 
intermediate lubricating oils are removed as side streams, 
and a heavy lubricating oil bright stock is recovered at 
the bottom. Barometric condensers with multi-stage 
steam jet air ejectors are used to maintain the vacuum 
for both units. The heat exchangers and coolers for 
both units are of the latest shell-and-tube type. Instru- 
ments and sensitive controls are used wherever possible 
to assure most effective performance. The distillation 
units described were erected by Foster Wheeler Cor- 
poration and recently described in Heat Engineering 
and in The Naft, published by the parent company, 
Anglo-Iranian Oil Company, Ltd., to whom credit is 
given for the foregoing information. 

There is now under construction at this refinery an 
installation of the Edeleanu benzol-sulfur dioxide ex- 
traction and dewaxing process, The dewaxing plant, 
benzol-sulfur dioxide type, will process 1600 barrels per 
day and the extraction plant which may be either 
straight sulfur dioxide or use the benzol-sulfur dioxide 
mixture is of the same capacity. The plant is scheduled 
to start operation before fall. 
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Bahrein Island .. . 






Persian Gult 


AHREIN ISLAND, in the Persian Gulf, is the 
principal one of a group of 14 islands comprising 
the Bahrein Shaikhdom, which is an independency ruled 
over by Shaikh Sir Hamad bin Isa Al Khalifah, whose 
domain is independent of all save his close treaty 
alliance with Great Britain. In this domain and on the 
principal Island of Bahrein, Bahrein Petroleum Com- 
pany, Ltd., owned by The California Texas Company 
(Standard Oil Company of California) and The Texas 
Corporation, has erected a modern 25,000-barrel re- 
finery. 

At the recent official opening of the Bahrein refinery 
and in commemoration of that event Shaikh Sir Hamad 
bin Isa Al Khalifah, K.C.I.E., C.S.I., in discussing the 
development of oil production and petroleum refining 
in his Shaikhdom, presented the following history of the 
Bahrein refinery installation: 

“Following the development of an oil supply on 
Bahrein Island, a decision was made in 1935 to build a 
10,000-barrel per day oil refinery to provide products 
for sale in the markets of the East. In accordance with 
this plan, im October, 1935, ground was broken on the 
present refinery site for the first processing unit. 

“Before the completion of this work, sufficient indica- 
tion of increased requirements for the oil products of 
Bahrein justified the extension of this refinery to one 
of over twice the original capacity contemplated. Ac- 
cordingly, approximately one year after the starting of 
initial work, the construction of the 25,000-barrel per 
day refinery was commenced. This enlarged unit is now 
complete, providing facilities for producing a high 
quality motor spirit ; kerosene for heating and illumina- 
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tion; and Diesel and fuel oils for operation of power 
plants and ships. 

“To produce these products, it has been necessary to 
adapt the latest processes developed in petroleum refin- 
ing to the needs of the crude produced at Bahrein. 


“Two crude distillation units each having over 12,000 
barrels per day capacity provided with tubular heaters 
and fractionating columns of the latest design, break up 
the petroleum as produced from the field into its primary 
constituents ; crude naphtha, kerosene, distillate, Diesel 
oil and residuum. 

“Tn order to produce a quality motor spirit, the crude 
naphtha is reformed under conditions of extreme tem- 
perature and pressure to give the octane rating now re- 
quired by modern motor cars. This product is further 
refined by contact with clay to give it suitable appear- 
ance and to remove gum-forming hydrocarbons. 

“To obtain the maximum yield of motor spirits from 
each barrel of crude oil, two Dubbs cracking units have 
been installed which reduce the residuum from the pri- 
mary distillation units and produce a high octane gaso- 
line, making as a by-product (a) gas, which is used as a 
fuel in the refining operations, and (b) coke, which will 
find its way into industrial processes requiring a solid 
fuel. The cracked gasoline produced from this process is 
acid treated and re-run in contact with clay to impart 
to it a high degree of refinement and then blended with 


The power plant consists of two turbo-generating sets and 

two 600-pound boilers. The plant is also provided with a 

lead sulfide treating system, an acid manufacturing plant, 

and acid treating plant, and 2,000,000 barrels steel tank 
storage capacity. 

















The Bahrein Petroleum Company, Ltd., refinery on Bahrein Island started as a 12,000-barrel topping plant, to be enlarged 
to 25,000 barrels charging capacity and provided with two Dubbs cracking units and a Dubbs reforming plant. It is 
equipped with Gray clay-treating towers, and with an Edeleanu sulfur dioxide treating plant for treating kerosene. 


the reformed naphtha to make our final finished product. 

“The kerosene distillate is solvent treated with liquid 
sulphur dioxide by the Edeleanu process in order to 
produce a product having high illuminating qualities as 
well as low smoking tendencies. 

“The Diesel oil produced from our primary distillation 
units is of a high quality and requires no further 
refinement. 

“The control of the quality of the productions requires 
the service of a modern laboratory with facilities for 
the routine testing as well as development of new 
processes for improved refining technique. 

“To provide electrical energy and process steam for 
these many refinery units, a power plant of 8000 kilo- 
watt hour capacity is required. This is generated in 
three 600-pound steam boilers which, in turn, drive three 





Isclation. demands provision for all types of maintenance 

ard -repairs—shops and garages above. At right: Several 

score air-conditioned cottages are provided for employees, 

as well as club house, swimming pool, golf course and 

other recreational facilities. (All pictures courtesy Bahrein 
Petroleum Company, Ltd.) 
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turbo-generators. Diesel engine-driven generators pro- 
vide additional stand-by capacity. 

“Finished stocks awaiting shipment are stored in 
tankage having an aggregate capacity of 1,500,000-bar- 
rels. Most of these tanks are provided with floating 
roofs to prevent losses due to vaporization and to reduce 
the fire hazard involved in the storage of lighter oils. 
In addition to these, there are 75 smaller tanks used for 
the storage of stock in process of refinement and having 
a combined capacity of 775,000 barrels. 

“The shipment of finished products has been a 
serious problem due to the shallow water surrounding 
the island of Bahrein. This problem has been solved 
by laying submarine pipe lines for each of the five major 
products to the deep water anchorage off Sitrah Island 
where they are brought up on to a loading wharf having 
berths for two vessels which may be loaded simul- 
taneously. 

“Additional refining units are in process of develop- 
ment and construction work has been started on some 
of them. As in most modern refineries units will be 
added from time to time, as market conditions demand 
more and more of our potential resources.” 
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mirkuk... 





150 Miles North of Bagdad 


PIPE line 1217 miles long extends east from 

Tripoli, in Syria, and Haifa, in Palestine, travers- 
ing six countries: Syria, Palestine, Trans-Jordan, Alo- 
nite Territory, Lebanon and Iraq (Mesopotamia). The 
inland terminus is the district around Kirkuk, 150 miles 
north of Bagdad, on the Tigris River. At Kirkuk, 475 
miles east of Tripoli as the crow flies, Iraq Petroleum 
Company, Ltd., is operating a crude-oil prestabilization 
refinery with capacity rating of 120,000 barrels per day. 
Here the crude is prestabilized before it is pumped 
through the pipe line to the Mediterranean coast. Con- 
struction of this project was handled by Foster Wheeler 
Corporation, New York. The remote location necessi- 
tated a completeness unusual in most refineries since it 
had to be self-sufficient in matters of flexibility of 
service and repairs. Such items as fresh water supply, 
machine, forge and automotive repair shops are in- 
cluded. The 120,000-barrel plant consists of three dis- 
tillation units built together, and although the three units 
may be operated as one, sufficient flexibility is provided 
to permit operation of each unit individually if the need 
arises. Each unit consists of the essentials of furnace, 


It has been said of Kirkuk, “At night this outpost of industry gleams in 
the vast black sands as a jewel of scientific engineering accomplishment. 


fractionating tower and exchanger equipment with the 
usual auxiliary equipment items which are ineluded in 
modern refinery design. A common pump, control and 
receiving house serves the three distillation unit and 
each is provided with individual sets of final coolers. 

The Kirkuk refinery has a capacity more than suffi- 
cient to supply the 12-inch pipe line leading to the coast. 
Three million tons of prestabilized crude per year pass 
through the refinery to this line, which reaches an 
elevation of 3000 feet above sea level at one point and 
descends to nearly 900 feet below sea level at another. 


In the pipe line there were made 177,000 welded 
joints in its construction and the ditches were dug with 
up-to-date tractor machines operated by Arabs in flow- 
ing robes—largely for the excitement of controlling 
such powerful machines. To handle the large quantity 
of oil treated in the refinery, there are 12 pumping 
stations along the pipe line and 45 Diesel engines of 500 
horsepower each. Fuel for the Diesels is taken directly 
from the line, thus eliminating any question of shut- 
down due to lack of fuel. 








bed 
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Above is a view of Iraq Petroleum Company’s Kirkuk prestabilization plant, showing details of the fractionating column 
installation and design of heat-exchange and condenser apparatus. Final cooler is located beyond the control building at 
right, the desert beyond that. Below is a general view. 


Pictures courtesy Foster Wheeler Corporation. 
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Raffineria di N apoli 


AFFINERIA di Napoli at Naples, Italy, con- 

structed by Socony-Vacuum Oil Company, went 
into operation late last year. The plant was erected 
on a site of the pre-existing BENIT enterprise 
which had been operating for several years. Raffi- 
neria di Napoli, however, erected new crude oil dis- 
tillation facilities, new catalytic cracking units, a 
Duo-Sol plant, contact filtration plant, acid-treating 
plant and doctor-sweetening system, and power gen- 
eration facilities to the end that the modern plant will 
operate at the rate of 1,400,000 barrels of crude per 
year. Under-its permit from. the Italian government 
the plant may produce 595,000 barrels of gasoline 
(including 85,000 barrels of aviation* motor fuel), 
100,750 barrels of kerosene, 130,500 barrels of. special 
lubricants ¢' 362,500 barrels of gas oil, and no limit 
‘was placed on_the annual. production of fuel oil. 
Electric generators in the plant develop 2700 kilo- 
watts, and in the system are 358 electric motors and 
254 pumps. 

The Duo-Sol unit of the lubricating oil plant of the 
Naples refinery is typical of three similar units now 
in operation.abroad, the other two units being located 
in Bremen, Germany (Deutsche Vacuum Oel, A.G.), 
and Notre Dame de Gravenchon, France (Raffinerie’s 
de La Vacuum Oil .Co., S.A.F.). The design, super- 
vision of erection and initial operation of these units 
were handled by Max B. Miller & Company. 

The general design of the Duo-Sol plant is similar 
to that of several units operating in both the United 
States and abroad, having a seven-stage extraction 
system consisting of one crude oil introduction 
stage, two propane stripping stages for the naph- 
thenic. or extract layer and four Selecto stripping 
stages for the paraffinic or raffinate layer. The sol- 
vent recovery system is continuous for both solvents 
from both streams. 


One of the interesting features of this installation 
is the extreme variation in the treatment of the 
various stocks handled. The plant was designed to 
run on Oklahoma City long residual stock for the 
production of high V.I. raffinate; having a charging 
capacity of 1000 barrels per day. In actuality the 
plant operates on four different kinds of stocks 
treated to give six different grades of oil as follows: 


A—250 Vis. Oklahoma City long residual treated 
_ for either 80 V.I. or 100 V.I. finished oil. 

B—45 Vis. Oklahoma City distillate treat for 

either 80 V. I. or 100 V.I. finished oil. 

C—195 Vis. heavy distillate from Columbia crude. 

D—65 Vis. light distillate from Columbia crude. 

The solvent-treated raffinates from the Oklahoma 
City long residuum and distillates are blended to 
produce a full line of motor oils ranging from 80 to 
100 V.I., depending upon marketing conditions, 
whereas the Columbia distillates are given the light- 
est possible treat as a means of bringing them to 
color instead of utilizing acid treating. 

For acid treating of the pressure distillates and 
other lubricating oil stocks for which Duo-Sol treat- 
ing is not necessary, a Sharples centrifugal continu- 
ous acid-treating plant was installed. This unit has a 
capacity of 850 barrels per day and is capable of 
handling seven different stocks, ranging in viscosity 
from 60 to 500 Vis. at 199 and requiring variations in 
treatment of from 10 to 60 pounds per barrel of 93 
percent sulfuric acid. Stocks requiring the higher 
amount of acid treating are treated in two stages. 
The Sharples continuous treating system permits 
close control on the amount of acid treating that is 
required for the various stocks handled with the 
minimum of sludge loss. 


A night view of the new plant of 
Raffineria di Napoli, in Naples, 
Italy. The continuous two-stage at- 
mospheric and vacuum distillation 
unit is at the left and the catalytic 
cracking unit is at the right. 


Photo courtesy E. B. Badger & Sons Co. 
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For final finishing of both the Duo-Sol and acid- ' yy . = - eee j 
treated stocks the contact filtration method was in- \e  - ss F } 
stalled. The plant was designed for a charge capacity a r ? 
of 500 barrels per day of which 95 percent of the ’ 
stock Duo-Sol treated and the remainder of 5 per- 
cent acid treated. 

The plant design allowed for an unusual amount . ~ a a Al 
of flexibility including the treatment of 12 different . : 
kinds of stocks, some of which require special 3-pass 
treatment, that is, contacting and filtering 3 times at 
different temperatures with different amounts and 
types of clays for each treatment. The clays utilized 
include natural Italian clays, imported activated clays 
or a combination of both. Contacting temperatures 
varied from 275 to 575°F., filtering temperatures from 
200 to 300°F., with a clay treatment of from 1.5 per- 
cent to 10.0 percent by weight. 

The gasoline doctor-sweetening plant is of the 
conventional pressure doctor treating and washing 
type having a capacity of 2000 barrels per day. 
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General view of the Raffineria di Napoli, Naples, Italy. The ra 4 I 

structure in the center is the catalytic cracking unit with By 

distillation equipment at the right. Above is fractionating 
equipment. 


Photos courtesy Socony-Vacuum Oil Company and World Petroleum. 
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A partial view of one of the 70,000-barrel distillation units 
at Abadan, Iran. Column at left is that of the high pressure 
primary flash stage. The three 28-inch vapor lines for the 
atmospheric column connect with three condensers, In the 
foreground are the heat exchangers and between the high- 
pressure tower and the condensers is a column housing three 
external stripping sections handling the side streams from 
the atmospheric column. 





New cooling 
water pump 
house at 


Abadan 


Abadan- 


lran 


NGLO-IRANIAN Oil Company, Ltd., has at its 
great plant at Abadan, Iran, one of the out- 
standing developments among the refineries of the 
world. During recent years the company has con- 
tinued to make improvements and additions to the 
end that the plant has now been enlarged to a daily 
capacity of 260,000 barrels. During the last two years 
several large distillation and cracking units have been 
installed, and further units are now under construc- 
tion. Some of the improvements include a 15,000,000 
cubic feet per day U.O.P. catalytic polyme ‘ization 
plant, and a 600-barrel Pure-Alco multi-coil poly- 


















merization unit, and a hydrogenation plant for pro- 
duction of high octane aviation gasoline is included. 

Photographs Numbers 1 and 2 illustrate one of the 
three almost identical E. B. Badger & Sons Company 
distillation units, two of which have been on stream 
for some time and a third one is now under construc- 
tion. Each of these units reduces 70,000 barrels per 
day of crude to a 40 percent residue in two stages. 
In the first stage a light gasoline is produced from a 
bubble cap type of fractionation column operating at 
50 pounds per square inch pressure. Following this 
operation the skimmed crude oil passes to a second 
stage where several cuts ranging from heavy benzine 
to gas oil are taken off in the larger bubble cap col- 
umn (120 feet high and 22 feet in diameter). A third 
stage, incorporating a vacuum tower 87 feet high and 
32 feet in diameter, is provided for reducing half of 
the 40 percent residue to pitch (6 percent on the 
crude). 

Photograph No. 3 gives an external view, and No. 
4 an internal view of the recently completed pumping 
station supplying cooling water to the refinery. 
This station contains five turbine-driven centrifugal 
pumps, of which three have a capacity of 2,000,000 
Imperial gallons per hour at 65 pounds per squa:e 
inch, and the other two of 4,000,000 Imperial gallons 
per hour at the same pressure. 

One of the units now under construction at this 
plant is an Edeleanu sulfur dioxide refining plant for 
naphtha and kerosene with a throughput capacity of 
10,000 barrels per day. The plant is scheduled to start 
operation late this fall. 














Interior of the new water cooling pumphouse showing one 
of the 4,000,000 Imperial gallon per hour pumping sets, 
which are turbine driven centrifugal pumps. 


Anglo-Iranian Oil Company, Ltd., operates three 70,000- 
barrel per day distillation units at Abadan, Iran, another 
of similar capacity under construction, The view below 
shows the three pipe heaters and the atmospheric and 
vacuum fractionating columns, 


All photographs courtesy Anglo-Iranian Oil Company, 








PROFESSOR DR. 


Method for Recovering Asphalt 


from Paving Mixtures” 


HERMAN SUIDA 


and 
ENG. H. HOFFMAN 
Tech. High School, Vienna 
(Translated from Petrol.-Zeit. Vol. 34, No. 4, p. 1) 


RACTICAL highway construction of today is 
carried out by mixing hot sand and (or) graded 
stone with asphalt (oil-asphalts or the natural as- 
phalts) which has been heated so as to obtain it in 
liquid form; or the molten bitumen is, in the case of 
macadam or other construction, poured and spread 
upon a prepared stone foundation. During heating of 
the asphalt to 120-180°C. a small portion of volatile 
oils usually evaporate, and the material is also ex- 
posed in thin films (on the stone) to the action of 
oxygen in the air. Under such conditions some hard- 
ening and partial oxidation of the asphalt takes place. 
For the investigation of finished pavements, either 
new or opened to traffic of years duration, the prob- 
lem of ascertaining the exact composition and hard- 
ness of the original asphalt or the asphalt as is pres- 
ent after years of traffic, has been one of prime im- 
portance. It is necessary in studies of the aging of 
asphalts under traffic, in different climates, in devis- 
ing new paving procedures and specifications, and 
following the changes, if any, of the asphalt during 
the construction of the pavement. The same applies 
to surfaces prepared by the cold-method using as- 
phalt emulsions. 

The usual extraction procedure of the past offers 
no great disadvantages when the desired sample of 
extracted asphalt is very small, as for instance, when 
only the melting-point is needed. But even here it 
had been noticed that warm extraction using the 
usual asphalt solvents resulted in variable results, 
and that apparently deep-seated reactions took place 
during the extraction. 

During the laying of a pavement in Holland in 
1928, one of the authors happened to mention to a 
representative of an oil company present the value 
of following up the changes, if any, of the bitumen 
during and after actual construction of the pavement. 
The representative remarked such procedure would 
be meaningless since the extraction of bitumen from 
mixtures resulted in entirely arbitrary and non-re- 
producible results concerning many if not all the 
valuable constants and properties of a bitumen. 

Exhaustive studies carried out in Vienna led to the 
conclusion’ that really deep-seated changes are 
brought about in the asphalt by the oxygen of the air 
and by the solvent itself (hardening). The bitumen 





* “Asphalt & Teer, Paving Tech."’ Vol. 37, pp. 37. This work was 
delivered before the Second World Petroleum Congress, Paris, France. 

1H. Suida, R. Benigni and W. Janisch; ‘“‘Asphalt und Teer, Paving 
Technol."’ 31. 197-202 (1937). 

2?“Bitumen” 1933, pp. 49 and 124; J. I. Pet. Tech. Vol. 18, 108, pp. 
846 (1932). 

* Asphalt and Tar, Road Construction, October, 1936, issue 43. 
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HE recovery of bitumen or oil-asphalts from 
pavements, especially from large sized samples, 
was first described in 1931 by H. Suida, W. Janisch, 
and R. Benigni; by J. Greutert in 1932, and by O. 
Pfrengle in 1936. The procedures are cumbersome, 
and do not yield reproducible results due to the re- 
activity of the solvents—carbon disulphide or 
chloroform—which are employed. 
| The use of pure benzol is proposed and has 
proven to be without chemical action on the as- 
phalt, as well as securing a complete extraction of 
the latter from the sand mixture. The use of carbon 
disulphide or chloroform, which must of necessity 
take place in the cold, due to the inflammability 
of the former and instability of the latter at higher 
temperatures, calls for large quantities of solvent 
to secure complete extraction of the asphalt— 
usually one liter or more. We have supplanted this 
procedure by one of hot extraction using benzol in 
an atmosphere of carbon-dioxide, and carried out in 
an autoclave at moderate pressure. By this pro- 
cedure as little as 200-300 cc. solvent are necessary 
for a 1-2 kilo sample of paving mixture. 

The method is described below, and its simplicity 
and speed stressed. From the values of analytical 
data shown, it is seen that the bitumen is recovered 
practically unchanged from the paving mixture. 








could be extracted in unchanged form, however, by 
exclusion of oxygen during the extraction which we 
carried out in the cold, followed by closely controlled 
conditions during the evaporation of the solvent. This 
procedure is completely described in the literature 
referred to. Hundreds of paving samples have been 
tested in Austria by this method. A method has also 
been described recently by J. Greutert (Shell Com- 
pany, Amsterdam),’ using a modification of the pro- 
cedure first described. Since then this procedure has 
been used in the laboratories of Shell Company. 
More recently* O. Pfrengle has described a further 
change and simplification in our old method. 

If several tests are desirable on the extracted 
bitumen, it will be necessary to extract say 50-80 gm. 
of bitumen corresponding to a sample of pavement 
of 1 K gm. of 5-8 percent bitumen contents. Whether 
this is done in filters, flasks, or by centrifuging, there 
is required an outlay of large vessels and considerable 
time, and above all, in all these types of manipulation, 
the oxygen of the air is ever present to bring about 
the changes we have referred to. Secondly, cold ex- 
traction requires relatively large volumes of solvents 
(one liter of carbon dioxide, and more in the case of 



























































chloroform. The handling of large quantities of 
bitumen to the unfavorable action over quite a period 
(dust) and again during the distillation subjects the 
bitumen to the unfavorable action over quite a period 
of time. A consensus of opinion from various labora- 
tories indicates that even when air is excluded during 
extraction there is evidence of unavoidable chemical 
action of carbon disulphide and chloroform on the 
asphalt increasing with. time of handling the solu- 
tions—resulting in tests which indicate a hardening 
effect. For this reason the Shell laboratory at Amster- 
dam* confines the time from extraction to the com- 
pletion of the distillation of the solvent to not over 
30 hours; carbon disulphide is employed. 

There nevertheless appears to be a definite change 
in the nature of the asphalt so extracted. For the 
same reason it is, of course, likewise impractical to 
carry out the extraction while hot with large Soxhlet 
extractors with carbon disulphide and chloroform 
with absolute exclusion of air. 


SOLVENTS 


The reliable asphalt solvent for use in cold extrac- 
tions is carbon disulphide and chloroform; there are, 
of course, also other solvents that can be used. 
3enzol, for instance, in cold extraction, dissolves 
asphalt quite slowly with attendant swelling phe- 
nomena. Carbon disulphide is more rapid than chloro- 
form at room temperature, but is comparatively 
more poisonous and extremely inflammable. Should 
carboids® be present in the bitumen they would be 
found to be insoluble in carbon disulphide and chloro- 
form at room temperature. Normal asphalts, how- 
ever, do not contain carboids. 

However, if one employs benzol at its boiling- 
point, the asphalt is easily extracted, and it is just 
as soluble as in carbon disulphide and chloroform and 
is without any chemical action on the bitumen, as- 
suming, of course, a careful exclusion of all air dur- 
ing extraction and distillation. There is furthermore 
a great saving in solvent since one can complete the 
extraction with very small amounts of the benzol. 
Even by excluding air, carbon disulphide, chloroform 
and even carbon tetrachloride cannot be used for 
hot extractions due to their chemical action on the 
bitumen. It is shown by the examples below that 
benzol is without chemical action on asphalts. It 
appears surprising that benzol has not been used 
before this. 

A series of solubility determinations at the boil- 
ing-point of the solvent have been made using the 
Austrian standard method (O Norm C 9201) 
(Table 1). 

Although the standard method permits the de- 


*Private communication, 














5Compare Poll, ‘“Erdoel und Teer’ 1931, No. 22, pp. 23 and 
Marcusson: “Die Naturlichen und Kunstlichen Asphalte” Leipzig, 
1931, pp. 20 and 26. 
TABLE 1 
Solubility in Weight, Percent 
; Carbon Chloro- 
GRADE (Penetration) Disulphide form Benzol 
BONO CM es an oS Pain iets 99.99 99.98 99. 
Spra ee Oe eer ee 99.99 99.99 99.99 
Oumanian bitumen (200)......... 99.99 99.99 99.99 
Mex DIANE MN 5 5 gcc fine veh ohio « 99.99 99.99 99.99 
Blown Roumanian bitumen (70). ... 99.98 99.98 99.98 
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termination to be reported only in the first decimal 
point, by modification and extreme care we have 
carried out the tests to two decimal places to ascer- 
tain accurately if there were any differences between 
these solvents. As can be seen there are no differ- 
ences. Therefore, we have employed benzol for hot 
extraction; it is about as poisonous as carbon disul- 
phide, but not as spontaneously inflammable as that 
solvent. 

We have found that usually 200 cc. of benzol is all 
that is needed to extract 1-2 Kgm. of paving mixture 
in boiling solvent. For mastics and richer mixtures 
300 cc. will suffice. 


DESCRIPTION OF PROCEDURE 


An iron autoclave with inserted condenser coil is 
employed for carrying out the hot extraction in an 
atmosphere of inert gas; the vessel is gas-tight so 
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FIGURE 1 


that no loss of solvent occurs. Figure 1 gives a sketch 
of the apparatus employed. 

The capacity of the autoclave is five liters; the 
cooling-coil (K) is made of copper brazed into the 
iron cover. Filter bag (F) contains the paving mix- 
ture broken up into small pieces and it is tied on to 
the cooling coil. The cover is fitted with three open- 
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ings; one for the entry of the inert gas (1) or carbon- 
dioxide and manometer (N); the second for the re- 
lease of inert gas just before heating the vessel (2) ; 
and the third for the thermometer well (T) reaching 
almost to the bottom of the autoclave. The 600 cc. 
beaker containing the benzol is so placed at the 
bottom of the autoclaye as to allow the thermometer 
well to be completely inserted in the solvent after 
sealing the iron cover. 

The operation is as follows: after lifting up the 
autoclave cover, the beaker containing 300 cc. benzol 
is placed at the bottom of the iron vessel. The filter- 
bag plus the weighed mixture is fastened to the cool- 
ing-coil; cover is replaced and tightly bolted down 
until air-tight. Then approximately 10-15 liters of 
air-free carbon dioxide are led into the iron vessel 
through inlet (1) displacing the air through outlet 
(2). Any benzol which could be contained in the 
outlet gas, however, has been absorbed by the asphalt 
in the mixture. Valves on 1 and 2 are closed and the 
autoclave set into a jacketed iron pot which is elec- 
trically heated. The pressure rises to 2 atm. within 
an hour and the temperature to 120°C. This phase, 
without the functioning of the cooling-coil is intended 
to thoroughly soak the mixture with benzol vapors 
and to allow the asphalt to swell and loosen up. 


Upon reaching 120°C., water is passed through the 
condenser coil, whereupon the temperature within 
the autoclave falls to that of boiling benzol (80-90°C.) 
the pressure falling practically to atmospheric. The 
extraction is carried on for three hours. The heating 
pot is then removed and temperature allowed to fall 
to 60°C. The autoclave is opened and the benzol 
solution in the beaker is centrifuged to remove the 
“filler,” decanted, and placed in a glass distillation 














flask and connected to the distillation apparatus 
shown in Figure 2. 
a ~ 
JI 
! 
“1 
! 
FIGURE 2 


DISTILLATION APPARATUS 


The glass flask (1) holds 500 cc. solution and is 
heated on an oil-bath (2). During distillation of the 
benzol, more of the benzol-bitumen is slowly fed into 
the flask through the dropping-funnel (3). This re- 
quires about one hour. Receiver (4) is connected to 
a water-vacuum pump and a mild vacuum is next 
applied to the whole system. Thermometer (5) reach- 


ing into the bitumen should read at this point 60-70° . 


C. A small stream of carbon-dioxide gas is led into 
the flask throughout the whole distillation by means 
of glass capillary (6). The temperature is slowly 
raised and full vacuum is applied. When the contents 
of the flask reach a temperature of 130°C., the dis- 
tillation will have ended, and is now completed. The 


*Compare Aust. Norm tests C 9201 with DI N 1995 (1934). 


388 


















































| 100 gm. 
Bitumen 
100 gm in 300 cc. 
Bitumen Benzol 
| in 300 cc Treated 
100 gm. Benzol; in Auto- 
Bitumen Stood 48 clave as in 
in 300 cc. Hours in Procedure 
| Benzol; Dark with Given; 
Original | Dist’d at COQ2 then then 
Asphalt once Dist’d Dist’d 
Pene- Pene-| Pene- 
M.P. M.P. tra- | M.P. tra- | M.P. tra- 
*4..% °C. tion |° C. tion | ° C. tion 
Sorame:s BOO... oc vevccs 35.2 259 35.4 249 35.7 238 35.6 243.5 
IN cs nd care. decma’ 39.3 183 39.3 179 39.2 183 39.4 181 
Seramen S00... ... 66s ss 38.3 175 38.7 182 38.8 173 38.7 182 
Roumanian Bitumen 200 |39.1 185 | 38.7 187 38.7 181 38.9 183 
Mexphalt 60........... 49.8 62 49.9 61.5) 49.9 60 49.6 62 
Blown Roumanian 70. . |46.4 72.5] 46.5 75 | 46.6 70 | 46.5 72.5 








* Ring and Ball method. 


time needed for the whole distillation is approxi- 
mately one and one half hours. 

The contents of the flask are poured out through 
pipe (7) in the presence of carbon-dioxide gas, and 
allowed to cool and solidify. 

The whole procedure is easily carried out in 24 
hours. For instance, the autoclave can be charged at 
noon, allowing it to cool overnight, and by noon 
next day the melting-point and penetration can al- 
ready be determined and completed. 


RESULTS 


We had first taken various asphalts (100 gms.) and 
dissolved them in 300 cc. benzol; in one case, the 
solvent was distilled off immediately, observing the 
above mentioned precautions and temperatures; in 
another case, the asphalt solutions were allowed to 
stand 48 hours in an atmosphere of carbon-dioxide 
in the dark, and there distilled. 

Table 2 shows the properties of the original as- 
phalt, and again the tests on it after recovery within 
the specified time periods. 

It is seen that the tests of the recovered bitumen 
are practically identical to those of the original 
asphalt within the limits of the accuracy of the 
analyses. The results are practically the average 
of lower and higher values—and equal to the original 
asphalt. It can be said that hardening or chemical 
changes of the bitumen did not take place under the 
conditions of the experiments described. In the case 
of very soft products a slight deviation in the tests 
is apparent, but such soft bitumens are generally not 
found in finished sheet-asphalt pavements. 

For further study of our recovery method, we made 
mixtures similar to mastics and sheet-asphalt pave- 
ments. Mixtures of the softer asphalts were made in 

[Continued on page 405] 


TABLE 3 








| Bitumen Recovered 














from Synthetic 

Original Bitumen Paving-Mixtures 

M.P.°C. Pene- M.P.°C. Pene- 

(R. & B.) tration | (R.&B.) tration 
a Said on ara Cok a 39.3 183 39.5 178 
SERBS rrr rer ey 38.3 175 | 38.6 174 
Roumanian Bitumen 200....... 39.1 185 39.4 174.5 
IESE eS aN are 49.8 62 49.3 63.5 
Blown Roumanian Bitumen 70. . 46.4 72.5 46.5 71.0 
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at ANCAP’S Plant in Urugua 


HE cracking plant operated by Administracion 

Nacional de Combustibles Alcohol y Portland, 
at Montevideo, Uruguay, (A.N.C.A.P.) was _ pur- 
chased through Foster Wheeler Corporation, having 
been designed by Universal Oil Products Company 
inder whose license it is operated. The plant was 
erected by A.N.C.A.P.’s technical staff under the su- 
pervision of engineers with Universal Oil Products 
Company. The unit was designed especially to handle 
0 percent topped Ecuadorian or Peruvian high cold 
test crude, with a throughput of about 1200 barrels 
. day. Incorporated in the unit is a stabilization and 
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ENG. EZEQUIEL PEREZ PRINS 
Refinery Superintendent 


absorption plant in combination with hot clay treat- 
ing and redistillation. 

The general layout is similar to other Dubbs crack- 
ing plants as to flow of the oil, but this installation 
differs in regards to the clay treating arrangement, 
as is described later. 

The topped crude having a gravity of 28/30° A.P.I. 
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is picked up from warm storage at a temperature of 
180° F. by a 7 x 4% x 10 inch duplex steam pump 
and discharged directly into the fractionating tower 
just below the bubble decks. 

The main fractionating column is 5 feet in diam- 
eter by 61 feet high mounted ovef a 20 foot high 
pedestal. The fractionation elements consist of 16 
bubble decks and 12 side trays. 


The tower has an operating pressure of 75 pounds 
with a temperature range from 400° to 700° F. The 
raw oil flowing downward through the tower, mixed 
with the recycle stock combines the cracking stock. 


The combined feed is removed from the bottom of 
the tower by a 5 x 8 inch horizontal pump driven by 
a single-cylinder steam engine. The capacity of this 
pump is 83 to 275 g.p.m. at a temperature of 650° to 
800° F., working against a discharge pressure of 
900 pounds. 

The hot-oil pump delivers the combined feed 
through a high-pressure vapor-heat exchanger, in- 
creasing the temperature of the oil entering the fur- 
nace about 20° F. 


The furnace is a combination design of the radiant 
type, fired from one side and having a bridge wall 
running across the full width of the heater.. This 
bridge wall separates the convection bank of tubes 
from the combustion chamber. The radiant tubes are 
located in the roof and floor in the combustion 
chamber. 

All the walls and roof are of the suspended type 
construction with the refractory tiles held in place 
by special hangers bolted to the structural steel 
work, 

The oil enters the convection section at a tempera- 
ture of 680° F. and a pressure about 650 pounds 
traveling through 30 tubes of 3% inches inside di- 
ameter. 


PLOT PLAN OF THE CRACKING PLANT 





Leaving the convection bank at a temperature of 
about 786° F. the oil flows through the 36 tubes 30 
feet long and 3% inches inside diameter in the roof 
radiant section. Ten more radiant tubes of the same 
size placed on the floor and 12 soaking tubes, 25% 
inches I.D. size, complete the heating elements of the 
furnace. 

The firing arrangement consists of 12 oil and gas 
burners. The gases from the combustion chamber 
flow through an air preheater to a concrete stack 
lined with refractory bricks. 


CRACKING AND FRACTIONATION 


The transfer temperature range is between 923° 
and 932° F. The oil enters the top of the reaction 
chamber, a solid drawn vessel 25 x 25 feet in size, 
where an operating pressure of 350 pounds is held 
by a pressure-controller valve. 

A draw-off line from the bottom of the chamber 
opens to the 35 x 6 feet size flash chamber, the fuel 
oil is removed from the bottom of the chamber and 
pumped to storage, through the cooler box ready for 
the market. 

The vapors evolved during the flashing of the oil 
pass to the main column through the high-pressure 
exchanger, where all non-essentials are removed be- 
fore the gasoline vapors reach the 6-inch overhead 
connection. 

Condensate is pumped back to the tower from the 
distillate receiver in order to control the top tempera- 
ture at the column. 

The vapors leaving the fractionating column pass 
to a heat exchanger, counter-current with the gaso- 
line going to the stabilizer column. Cooling is ac- 
complished in an atmospheric condenser and a shell 
and tube sub<cooler, before reaching the distillate 
receiver. 





(Oorréeo Lines 1m0IcATE ADDITION) 
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STABILIZATION 


As the raw gasoline is accumulated in the receiver 
it is pumped to the stabilizer column (30 feet high 
by 2 feet 6 inches in diameter packed with 24 bubble 
trays) entering above the thirteenth tray (counting 
from the top) where the vapor pressure is reduced 
as desired. Gases from the top of the column are 
condensed and accumulated in a drum to produce 
the necessary amount of reflux. 

A reboiler is attached in a conventional manner 
to the base of the column and heating is accom- 
plished with a side cut removed from the bubble 
tower at the level of the fourteenth tray. The pres- 
sure in the stahilization system is about 150 pounds. 
The level in the reboiler is maintained by a level 
controller regulating a steam valve on the line feed- 
ing the clay treating charge pump. 


ABSORPTION 


Gases making up the material transferred to the 
absorption system are taken from the raw gasoline 
distillate receiver and from the stabilizer distillate 
accumulator and enter the 30 feet x 2 feet 6 inch 
column above the liquid level, where they flow up- 
ward through 16 bubble trays counter-current to the 


ANCAP cracking unit. Left to right: Fractionating column 
with side stripper, flash chamber, and reaction chamber. 
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The original Dubbs cracking unit operated by Administracion Nacional de Combustibles 
Alcohol y Portlant, at Montevideo, Uruguay, and on which the 118 days run was made. 









absorption oil pumped over the top of the tower to 
strip the low-boiling fractions remaining in them. 

The rich oil is picked up by a 6 x 4 x 6 inch duplex 
pump from the bottom of the absorber and used as 
quench in the draw-off line to the flash chamber. 
The surplus is returned to the main column between 
the eleventh and twelfth trays. 

The absorption medium used is the same side cut 
of the bubble tower which performs the function of 
heating in the stabilizer reboiler, after being cooled 
in a couple of closed coolers. 

Gases not absorbed in the recovery unit are piped 
to the gas distribution system, working at 45 pounds 
pressure, to be burned in the cracking and topping 
stills. 

An automatic pressure-relief valve allows the sur- 
plus gas to go to a gas-holder, feeding the labora- 
tories, workshop, etc. The remainder is burnt by the 
boiler house. 


CLAY TREATING 


For the purpose of improving the color and re- 
ducing potential gum, the stabilized gasoline is 
treated in liquid phase with Uruguayan clay. 

The heating equipment and operation of this unit 
consists of a 10 x 5 x 12 inch simplex charging pump 
regulated by a liquid-level controller which takes 
suction from the reboiler and delivers the stabilized 
gasoline through a sectional type heat exchanger to 
one of the two clay towers. Each of these clay towers 


Interior of the pump house and control room at ANCAP’s Montevideo refinery. 


is 20 feet high and 5 feet inside diameter and hold 
about 350 cubic feet of earth, supported over a stain- 
less steel screen fixed 21 inches above the bottom 
of the tower. 

Pipe arrangement between both towers allows 
working them either in series or parallel or to have 
only one on stream while the spent earth is replaced 
in the other one. 

The clay used in the treatment is taken from a 
pit close to the refinery. After being thoroughly dried 
it is ground up and separated into 3 different sizes 
10/30, 30/60, 60/80 mesh. The yields are about 25 
percent of each size and 25 percent of dust; the earth 
is charged to the towers in accordance with those 
yields. Coarse earth is laid on the bottom, then the 
medium one and the fine one on top. 

Coming back to the process, the gasoline is heated 
before entering the clay tower in a heat exchanger 
using as heating medium a circulation of hot oil 
taken from the bottom of the main column and going 
back to the tower together with the raw oil. 

The temperature range of the gasoline entering the 
clay treaters ranges from 338°F. to 446°F. depend- 
ing upon the activity of the clay. When the tower 
is just started and the earth is new, the gasoline is 
heated up to 320° F. temperature. As the activity of 
the clay begins to fall, the temperature is raised 
gradually about 50° F. every 24 hours up to the maxi- 
mum working pressure of the vessel. 

Usually each tower is worked by itself, with the 
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—Photo Courtesy ANCAP. 


Night view of the Montevideo, Uruguay, plant of Administracion Nacional de Combustibles Alcohol y Portlant, showing 


life of the clay about 600 barrels of gasoline per 
metric ton of earth. 


RERUNNING 


The gasoline leaves the clay towers mixed with 
the products of polymerization due to the catalytic 
action of the earth. 

In order to accomplish the separation of those 
heavy ends, steam fractionation is carried out in.a 
column 32 feet high and 4 feet in diameter, equipped 
with 12 bubble trays. 

Necessary heat for fractionation is supplied to the 
gasoline before entering the tower between the eighth 
or the ninth tray, by means of heat exchangers of 
the same type as that used on the treatment process. 
A control valve on the vapor line maintains 20 pounds 
pressure in the tower. 

Cooling of the gasoline vapors takes place in an 
atmospheric condenser followed by a shell-and-tube 
sub-cooler. Part of the condensate accumulated in a 
distillate receiver is pumped back to the top of the 
tower in order to control the end point of the gaso- 
line. The same pump used for this purpose delivers 
to storage the rest of the finished gasoline. 


118 DAYS RUN 


The unit was fired for the first time about the 
middle of January, 1937, and operated successfully 
during 10 runs. Not any of these runs surpassed 30 
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stabilization, absorption, clay treating, rerunning unit and receiving house. 


days of operation due to a shortage of crude and for 
this reason there was no opportunity to give the plant 
a real good test. 

On November 1 we started the run that lasted 4 
months. During December one of the hot oil pump 
glands started to leak too much. It was tightened 
several times with precaution but could not be com- 
pletely stopped. 

On December 22 the belt of the hot oil pump 
speed regulator was broken and the pump nearly 
stopped. The belt was repaired as quickly as possible 
and in 10 minutes time was again in place. Meantime 
the pump was controlled by hand. This accident did 
not affect the operation. 

On February 26 the available crude supply was 
processed and for such reason the unit was shut 
down. 

Clean-out and inspection of the plant was made in 
a few days. The tubes were calipered and several 
important lines were drilled. The equipment was 
found in very good condition. 

In order to give an exact idea about operating 
conditions of the unit and specifications of the prod- 
ucts, we subdivide the whole run into 4 periods, 
giving separately the average figures corresponding 
to each month. These data are presented in Tables 
1, 2, 3, 4, and 5. 

The cracked gasoline, after sweetening, is blended 
with straight-run gasoline in equal parts. 

Sometimes gum inhibitor was used. 









TABLE 1 
Operating Conditions 













































































































TEMPERATURES (° F.) PRESSURE (p.s.i.) PUMPS 
Fractionating Re- Cold Hot 
Tower running | Hot Oil Re- Frac- Charge | Charge 
Trans- Resi- Vapors Pump action Flash tion- Stabil- Strokes | Strokes 
fer duum From Dis- Cham- | Cham- ating izing Clay per per 
Line Line Bottom Top Tower | charge ber ber Tower Tower Tower Hour Hour 
November.......... 925 752 653 385 316 630 350 79 53 140 205 1,160 2,177 
December........... 927 748 657 387 320 675 355 70 54 143 232 1,224 2,339 
January............ 927 725 658 392 322 690 355 75 54 147 222 1,168 21324 
February........... 927 741 651 396 315 690 355 73 54 144 236 1,158 2,332 
Average........ 927 742 655 390 318 671 354 74 54 144 224 1,178 2,293 
The specification of gasoline ready for market is The light hot-oil pump will take suction from the 
as follows: main column side-cut accumulator and deliver the 
re Sin tansenn 26 oil to the new light-oil furnace through the existing 
Gum (copper disk) Maximum 20 mgs. high-pressure vapor-heat exchanger. The heavy com- 
° e ° . . . 
% at 212" F. Minimum o bined feed will then by-pass the exchanger discharge 
Fy 312° F. Minimum a F directly to the existing furnace. 


A high-pressure pump has been designed for re- 

NEW LIGHT OIL HEATER forming a high range boiling fraction of straight-run 
‘ ’ gasoline. The naphtha will be charged directly to the 
For the purpose of increasing the throughput ca- tubes or together with a small quantity of side cut. 


pacity of the unit and improving the yield and the The addition of several condensers and pumps was 
octane rating of the gasoline, an addition to the necessary to take care of the increase in capacity. 
plant is in course of construction. The construction is taking place while the unit is in 


A light oil furnace similar to the existing one, was operation. 
designed to take care of the combined feed light 
portion. The new hot-oil pump, of the same type as 









































































































































the heavy-oil pump, is driven by a twin-cylinder two- TABLE 3 
cycle Diesel engine. Utilities Consumption 
This decision was made due to the low cost of 
Diesel motor operation and that the boilers are op- FUEL ea ee ee Se 
niet” ° ae a apor ric 
erating at maximum capacity. Oil Gas Water | Water| M |Enerpy| Air 
Lts. M3 M3 M3 Tons | Kws.§ M32 
November....| 8,689 | 352,000 75,000 230 | 2,920 | 3,300} 15,000 
TABLE 2 December..... 4,211 | 452,800 | 133,000 | 3,713 | 3,110 | 3,400 6,000 
4 pS eee ' ed ate oye erty ety 3,250 5,000 
. February..... ’ 310, 22, 3,213 2,741 3,021 5,600 
Yields by Volume —s n 
Average. .| 3,587 | 398,700 | 113,750 | 3,489 | 2,970 | 3,243 7,900 
| Re- Loss 
| duced | Gaso- | Per- | Fuel- | Per- | and | Per- * Salt water used in condensers and coolers. 
| Crude | line | cent | Oil | cent | Gas | cent : ; ; ‘ : eves 
Bone | + Water from the city service. used for cooling the pumps. A cooling tower is 
November | 6.419.3 | 3.341 52.5 | 2,225.2 | 34.7 | 853.1 | 13.3 installed and the water is recirculated, but during December, January and 
December.........| 7,064.4 | 3,848.1 | 54.5 | 2,431.7 | 34.4 | 784.6 | 11.1 February direct water was used on account of the leak of the hot oil pump gland. 
ES a ia's 6 6a | 6,792. 3,877.1 57.1 2,178.9 | 32.1 736. 10.8 t All the pumps at the plant are steam driven. A little steam is used in the 
February......... 6,120.3 | 3,125.6 51.2 | 2,401.1 | 39.2 | 593.6 | 9.6 bottom of the flash chamber and the rerun column. Steam is available at the 
——} } | plant at 160 pounds pressure maintained by a control valve. The exhaust 
Average...... | 6,599. 3,547.9 | 53.8 2,309.2 | 35.0 | 741.8 | 11.2 steam is used for the process at the crude plant. 
: § Only used for the air preheater fan and lights system. 
TABLE 4 
Laboratory Tests 
RAW OIL COMBINED FEED FUEL-OIL 
A.P.I. Percent at APi. Percent at A.P.I. Viscosity Flash 
Gravity 662° F. Gravity I.B.P. 662° F. Gravity &.7.%" 2. Point 
Re a Sl in oy bg p's stb bin'd o'ore'e 27.1 32.1 21. 351 65.8 3.6 207.8 195 
ee oct Phe ne naveha cht ota den oé 27.9 38. 22.5 374 66.9 9.5 121.1 177 
REPEC CL Gs ip ic's ved eso Rewatcdeicecens 29.1 47.3 22.9 378 75.3 10. 88.3 187 
is tn kad Rad eebcee se cc teh wees 26.1 31.2 22.5 383 64.9 10.1 158.5 190 
ESE S Ca ee ee Ore 27.6 37.2 22.2 | 372 | 68.2 9.6 143.9 187 
TABLE 5 
RAW GASOLINE FINISHED GASOLINE 
Percent | Percent E.P. Percent | Percent 
A.P.I. IBP = |at 212° F./at 312° F. °F A.P.I. Color Gum V.P.R. IBP {at 212° F.jat 312° F.|_ E.P. 
November.......... 56.3 86 79 126 417 59 26.1 44.7 9.2 93 34.5 67.8 397 
December........ aia 57.2 86 81 131 415 59.3 27.5 74.7 8.7 93 35. 67.3 398 
STG a ie 06 0 kc008 57.9 86 88 131 417 59.2 24.9 93.3 8.9 91 33.9 64.6 406 
“ep oare 57. 88 79 127 414 59.6 26.9 57.4 9.9 92 34.9 66.7 399 
Average........ 87 82 129 416 59.3 26.4 67.5 9.2 91 34.6 66.6 400 
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GUSTAVUS AUER 


Consultant 


E bun hydrocarbon gases usually classified as re- 
finery and natural gases are available in large 
quantities. They are so abundant that producers 
are at times faced with serious disposal problems and 
in some cases consumption is more or less wasteful. 

The development of new processes finds these gases 
economically practical as sources of charging stock 
or raw materials for the recovery of marketable 
products. The polymerization units in refinery prac- 
tice, charging the liquefied gases extracted from 
refinery and natural gases, are able to yield premium 
grade motor fuels or blending stock. Liquefied gases, 
such as butane, propane and mixtures of both are 
widely accepted as premium substitutes for manu- 
factured gas. The use of stripped hydrocarbon gases 
as a source of hydrogen in the hydrogenation process 


and the repressuring of oil fields with compressed 
gas are notable uses which in all probability will 
find increased application. 


Some of these applications require high operating 
pressures, for example 3500 pounds in hydrogenation 
work. The designers of plant equipment must there- 
fore possess a knowledge of the chemical and physi- 
cal characteristics of gases under such conditions. 
It is generally known that the thermodynamic laws 
for perfect gases are subject to correction for hydro- 
carbon gases and serious errors result if designs are 
based only on air performance. 

Refinery and natural gas are terms used very 
broadly and frequently result in a misunderstanding 
between plant engineers and equipment manufac; 
turers. It is common practice to specify raw or wet 
gas, dry, stripped or tail gases. They are all hydro- 
carbon mixtures and usually include components of 


Refinery and Natural 


Hydrocarbon 


(,ases 


the paraffin series from methane to hexane and ole- 
fins of similar carbon atom relation. Traces of naph- 
theses, aromatics, hydrogen, hydrogen sulphide and 
inerts may also be present. 

In order to design such equipment as pipe stills, 
fractionating columns, exchangers, coolers, condens- 
ers, separators, gas compressors, etc., the following 
information should be available: 


. Gas analysis—mol percent or weight percent. 

. Apparent molecular weight or specific gravity of 

the mixture. 

. Pressure—temperature—volume characteristics. 

4. Specific heat values at constant pressure and con- 
stant volume. 

5. Compressibility exponent (‘“n” value, or the relation 
of specific heat at constant pressure to the specific 
heat at constant volume). 

6. Compressibility factor “z”’ (deviation from standard 

pressure, volume, temperature relations). 

. Solubility of gases in liquids. 

. Viscosity of gases and liquids. 

. Thermal conductivity. 

Dew point and condensation determinations. 


nN — 


Ww 


SoS aON 


The above information is necessary in the design 
of the equipment mentioned but the following dis- 














TABLE 1 
Properties of Typical Refinery Gases 
Mol Sp. N I N Inert |Refer- 
No Service Wt. | Gr. | Value| H CHa | C2Hs | CoHe | CsHe | CsHs | CaHss | CaHi0) CaHio} CsHi2} CeHis| Gas | ence 
l Crude Storage Tanks........... 43.52} 1.51 1.145) . Pee! er aaa 25.2 a 6.5 12. 11.0 KS * 
2 Storage Tanks Crude...........} 31.80} 1.10 1.185) . 46.8 10.5 Sree 18.8 oa 4.4 rm 4.3 1.5 t 
3 Storage Tanks Gasoline......... 47.35) 1.64 tae 7.2 4.2 RED 1. o-wiots 34.7 aie 10.8 | 23.2 7.3 1.6 
4 Storage Tanks Products......... 41.03} 1.42 1.152] 40] 200] .... - sae 15.0 6.0 9.0 | 11.0 8.0 3.0 
5 Refinery Gas Cracked, Wet...... 35.00) 1.21 Ei: Speen 34.8 1.7 | 21.6 4.7 17.4 1 ee 7.5 5.8 3.5 
6 Refinery Gas Cracked, Wet......} 39.19) 1.36 1.158 36.8 12.0 pe 4.5 16.9 2.8 3.0 4.1 5.5 3.3 tT 
7 Refinery Gas Cracked, Dry...... 25.233} 0.88 | 1.230 44.4 |} 18.2] 22.6] 12.0 BM eo Rdg bin st ce ane aes tis tT 
8 Refinery Gas Cracked, Wet...... 40.50} 1.40} 1.150 nae 38.4 eS 3 ee rp Sa Tet Te Tk Pe 
9 Refinery Gas Cracked, Wet...... 35.15) 1.22 | 1.174 30.3 2.8 | 19.6 7.4 | 17.0 Bee 9.4 5.5 1.7 
10 Refine: y Gas Cracked, Wet...... 32.40) 1.12 1.187 39.8 8.3 18.4 11.4 12.2 5.0 xy 3.1 Ly eee 
1] Refinery Gas Cracked, Dry...... 21.44| 0.74 - fae 66.0 fe Bie Ns 2.5 - Spee = et os a ay 
12 Refinery Gas Cracked, Wet...... 31.27) 1.08 | 1.193] 3.0} 380] 102; 140] .... 18.7 2.2 2.8 6.9 Bee 
13 Refinery Gas V. P. Cracked, Wet.| 36.40) 1.26 k>. Fae ,* Soe 34.9 ° aa is 9.8 5.3 3.1 
Refinery Gas V. P. Cracked, Wet.| 36.80) 1.27 | 1.150 30.8 28.4 26.8 $.8 i ere 
) Refinery Gas Cracked, Wet...... 35.6 | 1.23 | 1.172 29.6 29.1 23.1 10.9 4.7 2.6 
16 Refinery Gas Cracked, Wet...... 43.8 | 1.62] 1.150] .... hee 27.6 36.0 25.1 4.5 1.1 
li Refinery Gas Cracked, Wet...... 47.6 | 1.65 | 1.140) .... SB PRR 16.3 | .... | See 47.3 Wet sx; 
; Refinery Gas Cracked, Dry...... 25.0 | 0.87 | 1.220) 15.8 | 22.9 | 24.1 | 13.2 | 14.5 9.5 axien when ats 
9 Crude Stabilizer, Separator, Wet .| 19.35) 0.67 c ee  * Beene | Fl re 5.1 eo ye Sie 
2) Crude Stabilizer, Separator, Wet .| 18.5i| 0.64 1.283 88.9 6.5 2.6 1.4 0.4 0.2 
Crude Stabilizer, Separator, Dry .| 17.53) 0.61 1.298 93.3 3.8 2.2 Re tna ane 
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MOLECULAR WEIGHT OF MIXED GAS 


VALUE ~ MixED GAS 


RATIO Se/cpy oh” 


MeL % om VOLUME % OF ComPoNENT GAS 
FIGURE 1 


cussion will relate to the factors particularly apply- 
ing to gas compressors. 

It is first necessary to determine the apparent 
molecular weight of the mixture or the specific grav- 
ity compared to air. This may be obtained from the 
gas analysis by the method described by Podbielniak’ 
if the analysis is known or assumed. The analysis 
however is frequently not available and inaccurate 
assumptions are sometimes made. Even when obtain- 
able, plant operation may necessitate continuous 
change and instantaneous analysis may not give a 
true picture of the conditions. 

In order to assist plant engineers and manufac- 
turers in the selection of probable gas character- 
istics a number of analyses were accumulated, some 
from published literature and others from refinery 
practice. These are arranged in Table 1 for typical 
refinery gases and Table 2 for representative natural 
gases. Some of this data was taken from Nelson? and 
several analyses from Schmidt and Wilhelm.* * 

Apparent molecular weight, specific gravity and 





COMPONENT MIOLECULAR WEIGHT 


460.99 


compressibility exponents (designated as the “n 
value) have been calculated and are shown in the 
tables. These properties are indicated because of their 
importance in the application of the gas laws to com- 
pressor design. The mol percent of each component 
is multiplied by the molecular weight of the com- 
ponent and the sum of the grams of each component 
gives the apparent molecular weight of the mixture.’ 
The specific gravity relative to air is then obtainable 
by dividing the molecular weight of the gas by the 
molecular weight of air, which for practical calcula- 
tions may be taken as 28.89. 

The compressibility exponent or “n” value is de- 
termined from the specific heats of the component 
gases proportioned in accordance with the weight 
percent of each component. The “n” value being the 
ratio of the specific heat at constant pressure to that 
at constant volume. 

In calculating the apparent “n” value for the mixed 
gas, conversion to weight percent is made for each 
component. Multiplying the component weight per 
cent first by the specific heat at constant pressure, 
corresponding to that component and then by the 
similar specific heat at constant volume, partial por- 
tions of each specific heat are obtained. The totals of 
each group give the specific heat values of the mix- 
ture and dividing the total specific heat at constant 
pressure by the total at constant volume will give the 
required “n” value. 

A chart, Figure 1, is presented to simplify the 
calculations. From it the proportionate molecular 
weight of each component may be read and the 
apparent molecular weight of the gas mixture will 
be the sum of these readings. The specific gravity 
is then obtained by dividing the total molecular 
weight of the gas mixture by that of air, in the usual 
manner. 

The molecular weight determinations are made 
from points on the diagonal lines for each component 
gas corresponding to the proper mol percent shown 
at the base line and projecting to the molecular 
weights as ordinates on the right hand side. 

Having determined the molecular weight of the 
mixture, the compressibility exponent “n” is read 
direct from the curve by taking the molecular weight 
of the mixture shown at the top of the chart and the 
“n” value at the left hand side. 

The use of the chart is satisfactory for practical 
purposes and will greatly reduce the amount of work. 

Table 3 illustrates the use of the chart to deter- 
mine the molecular weight and compressibility ex- 
ponent of a mixed hydrocarbon gas. 

The above values [Table 3] may be obtained from 
the chart or by multiplication of the mol percent and 
molecular weight as shown. The total grams divided 
by 100 gives the apparent molecular weight of the 











TABLE 2 
Properties of Typical Natural Gases 

Mol I N Refer- 

No Service | We. Sp. Gr. |N Value} CHa, CoH. CoHe Cs3Hs CsHio | CsHio | CsHMi2 | CoeHis ence 
1 Stabilizer Tail Gas................| 39.5 | 1.37 | 1.158 3.0 ; 13.8 69.6 6.2 1.4 wie’ nas t 
2 By I eck sc cecn sl Otel 1.29 1.168 25.0 irae 15.0 47.0 5.0 7.0 1.0 erga } 
3 Riabsorber Tail Gas.............. | 30.2 1.05 1.193 47.6 x cate 16.0 24.8 2.5 7.8 1.3 a D4 
4 en 65 eds a 566 6 ease 21.5 0.75 1.250 79.8 3.2 3.7 6.2 1.4 2.8 2.9 ret tT 
5 se owls wig. 0.6 <0 bee 6 | 19.2 0.66 1.279 86.3 4.6 4.1 3.9 0.4 0.5 0.2 ae z 
6 Natural Gas Wet................. | 21.8 0.75 1.259 80.0 ay 6.8 6.5 Thi 3.7 3.0 aad t 
7 OE SS Sere 20.5 0.71 1.270 81.3 9.8 5.6 1.9 0.9 U.5 T 
8 CS a eee 19.5 0.68 1.276 85.1 6.2 7.4 1.2 0.1 re Tt 
9 ow csc ccc teeeas 18.6 0.65 1.286 86.6 8.6 3.9 0.7 0.2 ' 
10 ND, BOE. ca cv kcneccccceve 17.3 0.60 1.296 90.7 6.2 Ra 1.0 ens - 












































References: * Ludwig Schmidt Bureau of Mines. 
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TABLE 3 











Component Grams /100 
Component Gas Mol Percent | Mol Weight | Mols Mixture 

Wee rh ean dens once 2 81.3 16 1,300 
Mg NR Fas 5 bce dik eke Oi 9.8 30 294 
TR Cea eae 5.6 44 246 
Re. say ata weeiiuede sta 1.9 58 110 
PS. nc oa s we kant ca bee 0.9 72 64 
ES sl owe eae 0.5 86 43 

2,057 

















mixture which in this case is 20.57 as the calculation 
is based on 100 mols. The “n” value read from the 
curve, corresponding to the molecular weight of 
20.57 is 1.261 which compares to the calculated value 
of 1.270 shown for number 1 gas sample in Table 2. 
The figures are close enough for the engineering 
problems mentioned and in consideration of the con- 
stantly changing conditions encountered. A review 
of a number of gas analyses indicates the averages 
for refinery and natural gases shown in Table 4. 

A few general observations relative to the impor- 
tance of “n” value and the deviations of gas com- 
pressibility as they affect compressors will be ap- 
propriate at this point. 

It will be noticed that “n” value increases upon 
decrease in molecular weight and vice versa. It. is 











TABLE 4 
Gas Service | Mol Weight | ‘‘n”’ Value 
Storage Tank Gathering Systems.............. 40.0 1.154 
ee A a eae 37.5 1.165 
Reteeer Seam, Creceed, DIY... 6 foc soe ieee 24.5 1.237 
OE ee rey ee rere 21.7 1.260 
CE, SON occ ca ccce chases acne ne kaa 19.7 1.284 
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INDICATED COMPRESSION HH. /MILLION STO.CF /p~, 
FIGURE 2 
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FIGURE 3 


therefore apparent that as gas mixtures become 
lighter, the “n” value approaches 1.41 for the adia- 
batic compression of air and for increasing molecular 
weight the “n” value approaches that for isothermal 
compression, which value is 1.0. 

Compressor operation closely follows adiabatic 
conditions so that the corresponding formulas are 
applicable by substitution of the “n” value selected 
for the gas under consideration. 

That proper “n” values should be selected is il- 
lustrated in Firgure 2 showing the theoretical adia- 
batic indicated compression horsepower required per 
million standard cubic feet of gas per day plotted 
against compression ratio. The curves show the 
values corresponding to the “n” values usually en- 
countered. At four compression ratios the reduction 
in horsepower is approximately 15 percent when an 
“n” value of 1.15 is applied, compared to “n” equal 
to 1.41 and about 15.6 percent at five ratios. 

The “n” value is more important in multi-stage 
compression than it is in single stage operation. This 
is especially true if inter coolers and separators are 
used. The gases usually contain certain components 
which condense during interstage cooling and the 
condensate can be taken out. The result will be a 
change in the “n” value and a reduction of the 
quantity of gas to be handled in each of the follow- 
ing stages and corresponding reduction in power, 
sizes of cylinders, etc. 

Opinions differ however upon the advisability of 
interstage cooling. The carrying of condensate re- 
sulting from cooling and inefficient extraction, into 
the cylinder of the following stage (where, as a good 
solvent for lubricating oil it will usually destroy the 
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lubricant) is objectionable. The result of course is in- 
creased wear on cylinder walls, piston rings and 
pistons. It would seem that the proper solution 
would be efficient coolers and separators and small 
contact reheaters immediately ahead of the suction 
inlet to following stages. Operating conditions how- 
ever may indicate that reheating is impractical and 
too much reheating would defeat the advantages 
gained by inter cooling. It is therefore a matter to 
be considered in each application. 

Another important consideration in multi-stage 
compression is the solubility of gases in liquids and 
in this case, interstage condensate. Frolich® gives 
some very useful information and curves on the 
solubility of hydrocarbon gases in similar conden- 
sates and other solvents, at higher pressures. Inter- 
coolers and separators are not efficient fractionating 
columns and retention of lighter hydrocarbon gases 
in the heavier condensate results. The effect on “n” 
value and compressibility in various stages of com- 
pression, should therefore receive close attention. 

That “n” value is a controlling factor on theoreti- 
cal discharge temperatures, which are useful in inter 
and after cooler design, is shown by Figure 3. The 
temperatures were calculated from the formula 
T: Pp» \_2-) 

: aay 2) 7 

in which initial and final temperatures were taken in 
degrees Rankin and pressure in pounds per square 
inch absolute. The temperatures for various com- 
pression ratios and “n” values, may be read direct. 
It will be clear from these curves that the coolers 
required for gas service can be smaller, from the 
standpoint of heat extraction, for gases of low “n” 
value than for those of higher value. Coolers de- 
signed for air service would be oversized on gas 
operation. In many cases where gases are handled 
in large quantities this feature is worth considera- 
tion. 

The volumetric efficiency in compressor work is 
affected by “n” value and gas compressibility. All 
reciprocating compressors have a certain amount of 
clearance at the end of each stroke. The clearance 
is different for each cylinder size and is regulated 
by the amount of clearance between the cylinder 
head and the piston. Valve velocities and therefore 
the size and number of valves per cylinder also 
affect the clearance volume. 

West® in a recently published paper shows the 
effect of clearance on volumetric efficiency and Klep’ 
pointed out the relation of “n” value to volumetric 
efficiency. The compressibility of gas mixtures cov- 
ered by Brown and Souders® should not be over- 
looked in the design of gas compressors. 

It should be understood that the volumetric effi- 
ciency of a compressor is the ratio between the low 
pressure capacity, measured at intake conditions, and 
the piston displacement with proper reduction for 
piston rod on the crank end. Theoretically the clear- 
ance does not affect the work done by the com- 
pressor but it does change the volumetric efficiency 
as the gas remaining in the clearance space at the 
end. of the stroke expands upon stroke reversal. 
Upon expansion a certain amount of work which 
was absorbed on compression is again released but 
the characteristic of the expansion as determined by 
“n” value and compressibility factor will hasten or 
delay admission of the gas upon the following stroke. 
This should be clear by reference to any indicator 
diagram or those shown by Klep’. 
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If a gas deviates from the standard gas laws and is 
more compressible, the effect will be similar to re- 
duction of “n” value during compression. A corre- 
sponding reduction in indicator card area and work 
developed will result. 

Similarly, if the gas is more compressible, the 
amount trapped in the compressor clearance will 
expand to a larger volume upon stroke reversal, re- 
sulting in a further reduction of indicator card area 
and volumetric efficiency. The result corresponds to 
increasing the clearance either by external or integral. 
clearance pockets. 

In order to select the compressor performance it 
is suggested that the amount of shrinkage be calcu- 
lated from the standard compression formulas with 
the proper allowance for compressibility deviations at 
reduced pressures and temperatures.® This volumetric 
correction should be treated as additional clearance 
and the corresponding volumetric efficiencies may be 
selected from such curves as shown by West® or 
similar curves prepared by the compressor manu- 
facturers. 

Throughout this discussion compressibility devia- 
tion has been mentioned only as a volumetric reduc- 
tion. This is not true of all gases, for some, such as 
hydrogen® are actually less compressible and in re- 
ferring to contraction of volume, typical hydrocar- 
bons only have been considered. 


Viscosities of gases, thermal conductivity and dew 
point determinations are important considerations in 
handling hydrocarbon gases. A detailed discussion 
would however be beyond the scope of this paper. It 
will be sufficient to say that viscosities are involved 
in the calculation of friction losses through com- 


.pressor valves, ports and chambers just as they are in 


flow through pipe lines. Thermal conductivity is also 
a contributing factor in the determination of proper 
cooling jackets, inter and after coolers, etc. For de- 
tailed calculations the work of McAdams” will be 
found useful. 


Dew points should be carefully watched in com- 
pressor work, particularly on boosters, where suction 
is taken at pressures above atmospheric and dis- 
charge pressures are comparatively high. Plant engi- 
neers have in some cases specified gases, which when 
investigated, show that the mixture would not be in 
equilibrium at specified conditions. A method of 
dew point determination is covered by Podbielniak’ 
and it is applicable to compressor work. 


It is hoped that this discussion will be helpful in 
clarification of some of the complex matters confront- 
ing plant engineers and equipment manufacturers. 
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Cracking 


The Chemical Nature of 


Residues 


Translated by Vladimir Haensel 


N. A. 


ORLOV, K. 


F. PROTYANOVA 


and 
V. P. FLEGONTOV 
Khimia Tverdogo Topliva, 7, 748-58 (1936 )* 


URING recent times coal and coke as well as 

primary tars have been the object of numerous 
investigations dealing with the question of determin- 
ing the presence of individual chemical compounds 
in those tars.. However, little attention has been paid 
to cracking residues which are formed upon extensive 
thermal treatments of different petroleum fractions. 
The investigations dealing with this particular ques- 
tion are few and rather disorganized. The wide appli- 
cation of coal tars has, of course, been responsible for 
the great number of studies of the chemical nature 
of the residues. On the other hand, large industrial 
use of the cracking and aromatization processes 
warrants a detailed study of the residues which are 
formed as by-products during the separation of ben- 
zene, toluene, and xylene from petroleum. The resi- 
dues have not found application except for a few 
unsystematic attempts to separate naphthalene and 
. agape sound process for producing carbon 
dlack. 

The authors deem it opportune to describe, in the 
form of a preliminary report, the results (mostly 
qualitative) of an investigation of a cracking residue 
obtained at a small plant supplying gas to the Uni- 
versity of Saratov and the Medical School. A quan- 
titative study has not been undertaken because the 
methods have not been sufficiently worked out and 
also because there are wide variations in the nature 
of the residues from different plants, inasmuch as 
both the experimental conditions as well as the raw 
material are different. The authors also do not touch 
upon the questions connected with the mechanism of 
formation of different classes of hydrocarbons, for 
these theories have been sufficiently considered in 
the literature, and, as a matter of fact, they are 
hardly applicable to this case because the raw mate- 
rial contains a great variety of classes of compounds 
and these are subjected to conditions which are not 
strictly comparable to those cited in the literature. 
_ As it is correctly pointed out by Ellis,’ the interest 
in obtaining aromatics from petroleum declined con- 
siderably after the World War and only during the 
last of the ten years following the war we again see an 
increased interest in this question. However, there are 
much earlier investigations to those brought about by 
a state of war. Thus, apparently in 1877, Letny? was 
the first to investigate petroleum residues, he aimed 
to separate compounds which were important for 
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the industry of that time: naphthalene, phenanthrene 
and anthracene. 

Somewhat later V. Ragozin® investigated the ques- 
tion of naphthenic content of the residue and at the 
same time sought to determine the effect of compo- 
sition of different raw materials upon the produced 
residue. N. IV. Lubavin‘ in 1897 studied the high- 
boiling fractions of the residue and has been able to 
isolate naphthalene, anthracene and phenanthrene. 
He also detected the presence of methylnaphthalenes 
in the fraction boiling at 235-250° C. without isolat- 
ing the individual isomers. A more complete and | 
systematic investigation has been carried out in 1906 
by Gerr® who studied the residue from the Kiev 
cracking plant. He separated from this residue and 
quantitatively determined the presence of a whole 
series of compounds in their original state or in the 
form of derivatives. However, his methods made the 
quantitative determinations rather arbitrary. The fol- 
lowing were the individual compounds: benzene, 
toluene, xylene, mesitylene, pseudocumene, indene, 
naphthalene, anthracene and chrysene. Aside from 
this the residue contained small amounts of phenols. 
A still later work by V. P. Golub,® which deals not 
so much with a detailed study of its chemical com- 
position but with a possibility of a technical applica- 
tion of the residue (mainly as a liquid fuel). The 
works of A. V. Sivolobov’ on the residue from water 
gas reactions (representing the same cracking resi- 
due) are of no importance in connection with this 
study. The same residue, especially the light oil frac- 
tion, was partly studied by N. A. Orlov® in 1930, 
who determined the presence of considerable quan- 
tities of styrene and indene in this fraction. This is 
in complete agreement with the earlier work of R. 
Brown® who indicated that the lowest boiling frac- 
tions of this residue can serve as rich sources of the 
above named hydrocarbons. The above discussion 
covers all the investigations concerning a purely 
chemical study of cracking residues with separation 
and identification of individual compounds. 

However, there are a number of investigations not 
cited in this report due to the fact that they did not 
directly deal with cracking residue which is obtained 
by a pyrolysis of petroleum, or rather its heavier 
fractions, but with the products of thermal treatment 
of individual compounds, mostly gases (methane, 
acetylene, etc.). 

The theory of formation of coke tar, worked out 
mostly by the Mulheim school of investigators, gives 
sufficient evidence for observing in-the cracking 
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residue a product which is similar in structural de- 
tails to the hydrocarbons from which it is formed. 
Of course, the extent to which the temperature of 
pyrolysis of petroleum is lower than the temperature 
of coke ovens is the same extent to which cracking 
residue should have a less aromatic character and a 
certain part of the hydrocarbons should be naph- 
thenic or paraffinic. Nevertheless, the authors have 
considered it possible to utilize the sufficiently well 
developed methods used for the study of coal, coke 
and primary tars for their study of cracking residue. 


Without going into a study of the simplest aro- 
matic hydrocarbons, which have been investigated 
to an extent due to them because of their high prac- 
tical value, the authors have set as their problem to 
isolate individual compounds from heavier fractions, 
the presence of which compounds has not been in- 
dicated by prior investigators, possibly due to in- 
sufficiently developed methods. However, the pres- 
ence of these compounds appears probable on the 
basis of the simplest deductions concerning pyro- 
genetic transformations of petroleum. 


The residue serving for our investigations was 
obtained by a pyrogenetic decomposition of a va- 
riety of petroleum products at a temperature, not 
entirely certain, but of the order 700-800° C., in a 
two-column, horizontal Pintsch retort. The length of 
each retort was 4.26 meters (approximately 14 feet) 
and the diameter 25 cm (10 inches). The input to the 
retorts amounted to 22 kg. per hour producing ap- 
proximately 600 cubic meters of gas per ton of 
charge. After separating the heavy fraction, the light 
fraction and the gas passed through air coolers, the 
lighter fraction being condensed and passing into a 
special receiver. The tar thus obtained was used in 
our investigation. 

One hundred liters of untreated tar with a density 
of 0.910 were distilled using a 5-liter copper con- 
tainer and a dephlegmator up to 300° C., collecting 
fractions which were suspected to contain, accord- 
ing to their boiling range, compounds in which the 
authors were interested. 

Upon the first distillation the following fractions 
were obtained: 











Yield, 
Fraction No. Range Percent 
MIRE CLOW ie 4 bid ciel «6 ba'ps a.cddlaedatoe' 80°-130° C. 29.17 
ME OE a acai aly: cin' pi aia Wb ah O.0 00 e 59 a:0.0-0 130°—150° C. 12.23 
ER REINGS 6g Woe b isa 4k aie sks o00-0-< oe dares 150°—200° C. 7.94 
na te Re ne sg 4 a 8 die wacbiarerna'éit 50.66 








The first fraction contained only the lowest aro- 
matic hydrocarbons and was not studied; the second, 
after separating from it the more narrow cut 140- 
150° C, served for the isolation of styrene (to be re- 
ported by I. S. Mustafin) ; and only the third frac- 
tion 160-200° was investigated with the purpose of 
isolating from it trimethylbenzenes. Gerr, in his 
study, has observed the presence of mesitylene and 
pseudocumene in the same fraction but was unable 
to isolate them in their original state and prepared 
their nitro-derivatives instead. By means of three 
fractionations of fraction III, using a tall dephleg- 
mator, 450 grams of fraction 157-173° C. were ob- 
tained. In order to remove unsaturated hydrocarbons 
the fraction was shaken up with 5 percent H,SO, 
producing an extensive polymerization of the un- 
saturated compounds. The red-colored residue in the 


* Translator’s Note: The titrating value is expressed in gr/ml. 
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flask was then steam distilled and 198 grams of oil 
were obtained. Sulfuric acid had no further effect 
upon the oil. The thick tar remaining in the flask 
contained the polymerized products. The dried oil 
was subjected to another fractionation with the pur- 
pose of isolating the fraction boiling at 160-170° C. 
Judging by analogy to the corresponding fraction 
from coal tar studied by Jacobson’ the only possible 
aromatic hydrocarbons present in this fraction could 
be mesitylene and pseudocumene. The possibility of 
the presence of hemimellitene is excluded because 
this compound boils considerably higher (175° C.). 
The boiling point of this fraction as well as its other 
physical constants gave hope of isolating from it the 
above named hydrocarbons. 

















n20 dis Boiling 

Compound D 15 Point 

GOEL CT ECT Ee 1.5051 0.881 164° C. 

Rl SI Area 1.4967 0.868 169° C. 
Fraction investigated............... 1.489 0.871 160°-170° C. 








Schulz™ indicated the ease of isolation of pseu- 
documene from its mixture with other trimethyl- 
benzenes in coal tar. Concerning mesitylene, we have 
the old data of Fittig’® indicating the ease of forma- 
tion of the crystalline sulfonic acid of this compound 
when the latter is dissolved in slightly heated fuming 
sulfuric acid. 

To isolate the individual hydrocarbons the frac- 
tion was sulfonated according to Armstrong’®. One 
hundred grams of fraction 160-170° C. were treated 
with an equal volume of strong sulfuric acid which 
was added gradually. The mixture was agitated and 
heated to 30-40° C. for a period of two hours. After 
the separation of unsulfonated material from the 
thick syrup of the sulfonic acids, the addition to the 
latter of considerable quantities of hydrochloric acid 
produced the separation of the sulfonic acids in the 
form of crystals, this being in complete accord with 
the directions of D. V. Tishzhenko™. After filtration 
with suction and pressing out on a porous plate, the 
precipitate has a slightly pink color. Assuming that 
this precipitate contained a mixture of the sulfonic 
acids of pseudocumene and mesitylene, 50 grams of 
it were subjected to hydrolysis in a water bath with 
a total condenser in the presence of 250 ml. of 17 
percent hydrochloric acid. This treatment should lead 
to the regeneration of mesitylene alone because the 
pseudocumene sulfonic acid appears to be more stable 
and requires super-heated steam at 250° C. to bring 
about its decomposition.” The oily upper layer was 
separated from the hydrochloric solution, washed, 
dried and distilled over metallic sodium. Three grams 
of the hydrocarbon, boiling at 162-166° C., were col- 
lected. Its constants, 


(np = 1.4910, d™:s = 0.869) 


made it possible to recognize it as mesitylene. For 
further proof the rest of the hydrocarbon was sul- 
fonated under the same conditions as indicated above. 
After four recrystallizations from dilute sulfuric acid 
the sulfonic acid of the hydrocarbon had a sharp 
melting point of 100° C., again corresponding to the 
mesitylene derivative.*° The acid crystallizes with 
two molecules of water. The determination of the 
molecular weight was carried out by means of titra- 
tion with 0.1 N NaOH (titrating value 0.00383)*: 


For control purposes the same operations were 
carried out using synthetic mesitylene, produced 
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Grams ‘Acid Used | Vol. NaOH Used in MI.| M.W. 
| Pe EOP Aa AY O27 0.1490 6.6 235 
Bicuisksweeossosceas 0.1310 5.9 232 




















The calculated value is M = 236. 


from acetone according to the directions of D. V. 
Tishzhenko. The agreement of the values for the 
hydrocarbon and the acid was complete. 

After the regeneration of mesitylene from the hy- 
drochloric acid solution, the addition of strong hydro- 
chloric acid produces the precipitation of white 
crystals easily soluble in water. A double recrystal- 
lization from water gave a pure acid with a melting 
point of 110°C., which according to Schulz cor- 
responds to pseudocumene-sulfonic acid. Actually, a 
titration of the acid with ammonium hydroxide in 
the presence of methyl orange indicates a molecular 
weight of 239, instead of 236, the latter being the 
calculated value. Pseudocumene-sulfonic acid crys- 
tallizes with two molecules of water. All the light 
oil from the cracking residue is definitely unsatu- 
rated, it absorbs bromine energetically and immedi- 
ately decolorizes a permanganate solution. 


As indicated above, sulfuric acid produces the 
polymerization of a considerable part of the fraction 
from which mesitylene and pseudocumene were 
isolated. 

As it has been shown by a trial experiment, using 
titration with bromine, that fraction 157-173° C. is 
two-thirds unsaturated. To prevent the bromination 
of mesitylene and pseudocumene a deficient amount 
of bromine was used in the following experiment. 
Eighty grams of fraction 157-173° C. were mixed 
with 30 grams of bromine in the form of 30 percent 
chloroform solution. After standing for one hour the 
unreacted oil was distilled off, using steam. The 
residue after distillation consisted of a brown mobile 
tarry mass, from which long white crystais, impreg- 
nated with tar, separated out on cooling. After three 
recrystallizations from dilute alcohol the brominated 
product obtained had a constant melting point of 
130° C. On the basis of the data of Kraemer and 
Spilker,** who investigated the corresponding frac- 
tions from coal tar, these crystals may be taken for 
an oxybromide of indene or, as later Spilker has cor- 
rected his error, for hydrindino-oxybromide. The 
above named authors note that indene can form a 
dibromide in the form of transparent white crystals 
with a melting point of 43-45° C.; however, this di- 
bromide easily breaks down, liberates HBr, and be- 
comes tarry and brown. Rather slowly at room tem- 
perature and more rapidly upon heating with water, 
this dibromide is converted, upon splitting of HBr, 
into an oxybromide. The same oxybromide is ob- 
tained if the original fraction containing indene is 
saturated with bromine and then steamed. The less 
volatile oxybromide remains in the flask as a black 
tarry residue, upon extraction with boiling water the 
compound crystallizes in the form of white needles. 
Under exactly the same conditions the product was 
isolated from the fraction of cracking residue. The 
obtaining of hydrindene oxybromide thus indicates 
the presence of indene in this fraction, which, de- 
Spite a very thorough fractionation, is also found in 
the lower-boiling distillates. 

As a result of several fractionations, 70 grams of 
material boiling at 175-180° C. were obtained, this 


+ Indene tar is called by analogy, coumaronic tar of the corresponding 
Product of coal tar origin. 
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fraction serving for the separation of indene. This 
compound was precipitated by picric acid, a certain 
excess of the latter (80 grams) was dissolved in the 
hot fraction. After cooling, the mixture of the picrate 
and picric acid was vacuum filtered, dried in air, 
following which the hydrocarbon was regenerated by 
steam after addition of ammonia. Four grams of oil 
were obtained boiling at 177-183° C. and having a 
typical indene odor. For a final identification a very 
specific derivative of indene was prepared—1-(alpha- 
hydroxybenzyl)-3-benzylidene-indene. Four grams of 
the hydrocarbon were mixed with 5 grams of ben- 
zaldehyde. Sodium ethylate, prepared by dissolving 
0.15 grams of metallic sodium in 3 ml. of absolute 
alcohol, was added dropwise to the cooled mixture. 
After 24 hours the thickened brilliant yellow product 
was washed with small amounts of alcohol and 
water. The dried product weighed seven grams and 
gave a sharp melting point of 136°C. completely 
corresponding to 1-(alpha-hydroxybenzyl)-3-benzyl- 
idene-indene; with strong sulfuric acid the product 
gives a brilliant green coloration. 

Upon treatment with picric acid the greater part 
of the oil did not give a picrate. To remove the ex- 
cess of picric acid present, the mixture was caustic 
washed following which the oil was treated with a 
small amount of sulfuric acid in order to polymerize 
the traces of indene which did not react with picric 
acid. After steam distillation, a fraction boiling at 
172-177° C. was isolated. Its constants were the fol- 
lowing: 

d*;s = 0.908 and np” = 1.5113 


The constants indicate the presence of a bycyclic 
compound. The hydrocarbon might, first of all, be 
hydrindene, which always accompanies indene in the 
products from pyrogenetic transformations of hydro- 
carbons. 

The simplest method of identifying hydrindene is 
its crude pyrogenetic dehydrogenation, first sug- 
gested by Kruber and used later by N. A. Orlov” 
in the study of some of the products of Berginization. 


Actually, upon passing the vapors of the oil under 
investigation (11 grams) through a quartz tube 
heated to 750-800° C., 8 grams of a tarry product are 
obtained. This product contains indene as it was in- 
dicated by the condensation reaction with benzal- 
dehyde. 

The polymerization product obtained upon treat- 
ment with sulfuric acid of the fraction which served 
for the isolation of pseudocumene and mesitylene, 
also appears to be, to a greater part, “indene tar’, 
because it decomposes upon distillation with the for- 
mation of liquid hydrocarbons, among which, by 
means of the above mentioned reactions, both indene 
and hydrindene were found. Along with the liquid 
hydrocarbons a small amount of a solid material is 
formed upon distillation. This product was first 
thought to be truxene, but upon further investigation 
was found to be beta-beta-dinaphthyl. The formation 
of the latter is unclear and can possibly be explained 
by the presence of dicyclopentadiene in the fraction 
under investigation, which changes into a monomeric 
product which then condenses to naphthalene, etc. 


After the above indicated study of the light oil an 
investigation of the higher boiling fraction 200-300°C. 
was begun. Still higher fractions, as indicated, were 
rather thoroughly studied by Gerr. However, in his 
work one startling detail remains unclear. Upon con- 
sidering the results of fractionation it has been found 
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that a high concentration of material falls into frac- 
tion 230-270° C., while Gerr has found in that frac- 
tion nothing but naphthalene which boils lower. 
Approximately the same picture is obtained from the 
above mentioned investigation by Golub. 

Assuming an analogy in the composition of coal 
tar and cracking residue, one could suppose the pres- 
ence of alpha- and beta-methylnaphthalenes as well 
as dimethylnaphthalenes in fraction 230-270° C. The 
isolation of these compounds is the purpose of the 
second part of the present study. With this idea in 
mind, narrow cuts corresponding to methyl- and 
dimethylnaphthalenes were, from the very beginning, 
separated into picrating and non-picrating hydrocar- 
bons. The later work deals with the hydrocarbons 
obtained by the regeneration of picrates. 


According to the data found in the literature, both 
isomeric methylnaphthalenes boil very close together, 
thus, the alpha-isomer as determined by Wichelhaus** 
boils at 241-242° C.; according to Schulz” alpha. 240- 
243° C., beta 241-242° C.; Reingruber*® indicates 242- 
243 °C. as the boiling point for beta-methylnaphtha- 
lene. Fractionation is, of course, entirely out of ques- 
tion. Their separation is complicated even more by 
the mutual solubility. This condition until recently 
prevented a pure preparation of alpha-methylnaph- 
thalene from a mixture of the isomers. This condi- 
tion of impurity gave rise to a variety of values for 
the melting point of the picrate of alpha-methylnaph- 
thalene as reported by different investigators. Other 
authors give very close melting points of the picrates 
of the alpha- and beta-methylnaphthalene isomers, 
for example, Schulz reports alpha- 116° C. and beta- 
115° C., while Wichelhaus gives alpha- 117 and beta- 
115° C, 

At the same time the authors indicate that it is 
rather difficult to notice a one-degree difference in 
the melting point of the picrates. Aside from that, the 
picrate obtained from a mixture of the alpha and 
beta isomers after a great many recrystallizations also 
melted at 116° C. 

Thus, the question is raised that either the picrates 
are not suitable for identifying methylnaphthalenes, 
or alpha-methylnaphthalene, and consequently its 
picrate, were not obtained in a pure state. 


This question has been answered by G. Morgan,” 
who investigated the separation of synthetic mixtures 
of isomeric naphthalenes, as well as by N. A. Orlov, 
who prepared picrates from commercial methylnaph- 
thalenes having widely different melting points. Ac- 
cording to Morgan the picrate of the beta-isomer 
melts at 115° C. while that of the alpha-isomer at 
139-141° C. 

It can be concluded from a survey of the methods 
used by the above mentioned authors that freezing 
out is not applicable for the separation of isomeric 
methylnaphthalenes because this method does not 
give a pure preparation of the alpha-isomer. Freezing 
out with a subsequent recrystallization results in 
fairly pure beta-, but not the alpha-isomer, the latter 
always containing some dissolved beta-methylnaph- 
thalene. 

In this study the authors applied both physical as 
well as chemical methods of separation. The major 
portion of beta-methylnaphthalene was separated 
from a mixture of isomeric methylnaphthalenes by 
means of fractional crystallization at —20°, —10° 
and 0° C. This was separated in the form of pure 
white rather large, crystals having a pleasant aro- 
matic odor. After two recrystallizations from alcohol 





the melting point of this substance was raised from 
29 to 31.5° C.; the determination of the molecular 
weight by picrate titration gave values which cor- 
responded well with the theoretical. 

Wichelhaus’ indication of the difference in the ease 
of decomposition of picrates of the alpha- and beta- 
methylnaphthalenes by ammonia were not substan- 
tiated and the separation of isomers was not affected. 

After this the method of Morgan was used to sep- 
arate the alpha isomer, the method being based on 
the difference in the solubility of the sulfonic acids 
of alpha- and beta-methylnaphthalenes. The sulfonic 
acid of the beta compound is easily dissolved in 50 
percent sulfuric acid. 

Thus, after separating beta-methylnaphthalene by 
freezing out, the remnants of it were removed by 
sulfonation and recrystallization from 50 percent sul- 
furic acid. By regeneration from the sulfuric acids a 
hydrocarbon was obtained, which boiled in the range 
240-243° C., its picrate melted at 139-140° C. The de- 
termination of the molecular weight by titration gave 
values which corresponded with the theoretical 
values: 


Found percent 
of picric acid 


Theoretical percent 
of picric acid 
61.75 
M = 371 


The hydrocarbon, cooled to —30° C., did not solid- 
ify and showed no crystalline precipitations; it had 
the following constants: 


d®, = 1.0246 and ny” = 1.6165. 


The above data speak for the fact that alpha-methyl- 
naphthalene was obtained in a rather pure state. 

Fraction 260-270° C. was expected to contain di- 
methylnaphthalene on the basis of analogy to investi- 
gations dealing with coal tar. 

From all these studies (Weissgerber and Kruber,” 
Herzenberg Ruhemann,”* Schroeter,?’ Weissgerber,” 
Kruber”® and others) it can be seen that all five iso- 
meric dimethylnaphthalenes, isolated up to the pres- 
ent time from coal tar, are found in this temperature 
interval. (For complete data on the compounds 
and corresponding references see the accompanying 
table.) 

Upon separating these compounds the authors en- 
countered a difficulty which greatly affected the final 
result. Attempting to divide the mixture into liquid 
and solid dimethylnaphthalenes by means of freezing, 
crystals in the form of brilliant white long needles 
were obtained; after five recrystallizations they 
melted at 95° C. The obtained derivatives—picrate 
with a melting point of 162° C. and a complex dinitro 
compound with a melting point of 60° C. point to 
acenaphthene. Thus, it has been shown that the iso- 
lated compound in this case is acenaphthene. 

After the removal of acenaphthene by washing the 
fraction with concentrated sulfuric acid, it distilled 
much lower and only a small part of it boiled in the 
range corresponding to dimethylnaphthalenes. We 
were unable to investigate this part because of the 
small quantity available. The picrate melted at 
116° C. and crystallized in short thin needles of a 
yellow-red color. The amount of picric acid, by titra- 
tion of the picrate, differed but little from the per- 
centage of picric acid in the dimethylnaphthalene 
derivative: 


EIR Peery ee 59.48 percent 
EE es eee uiacc ee abe be escden aes 59.52 percent 
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TABLE 1 


























PICRATE 
Boiling Melting Melting Reference 
COMPOUND Point, ° C. Point, ° C. Point, ° C. Color Source Fraction No. 

Methylnaphthalene................. 240-243 11 116 Yellow | Re eran pee © 200-300 1 
Methylnaphthalene................. y ue, ne ee e 117 Yellow CE Re oc oie soak baie cod 238-242 2 
Methylnaphthalene................. Bee OE ekcince | OP anes va Yellow NI io sid. nos Suess abasle  wkeke 3 
Methylnaphthalene................. 108-109 

ee. 2 cos see 116 Yellow COR i nas ecb da & abel ual a eee 4 
TECTED) CARR PO as Be ree 140-141 Yellow Different Synthetic Mixtures...| ....... 5 
Methylnaphthalene................. 240-243 Liquid 139-140 Yellow Ce NS oo ns ows ape 235-250 6 
Methylnaphthalene................. 240-242 Liquid 139-140 Yellow Cracking-polymers............ 240-252 7 
Methylnaphthalene................. 241-242 32.5 Ra Sa fee ae a | Se reeerer 200-300 1 
Methylnaphthalene................. 240-241 37-38 ae eee eee Cer SS oo bic ves cavnea eles 238-242 2 
Methylnaphthalene................. 240-242 32.5 115 Yellow CRE RE vc oo 6 os. 4 ioc 2 00d3/e elect (Sees 8 
Methylnaphthalene................. 241-242 31.5 115 Yellow ee Pere ree or 235-250 6 
Methylnaphthalene................. 241-243 31.5 115 Yellow Cracking-polymers............ 240-260 7 
1, 2—Dimethylnaphthalene.......... 148-149 Liquid 129-130 Orange SN <> 6.5.04 9:9 3.044 ae Lee 9 
1, 3—Dimethylnaphthalene.......... 266-267 Liquid 129 Orange 2 ie SS a Coe a 266-270 10 
1, 3—Dimethylnaphthalene.......... 107 (1 mm.) Liquid Ree. > "E! “Gadese II os oon oc kv con ckeunel. Sieben on ll 
1, 3—Dimethylnaphthalene.......... 180-190 

(16 mm.) Liquid | ee ere SE SEG PEPE REESE Laer eats SF 12 
1, 4—Dimethylnaphthalene.......... 264 Liquid __, Re ae ree | aR Or ere res tere ey 11 
1, 4—Dimethylnaphthalene..........]  ....... Liquid 143-144 | ..see. CIR Ss 50's Su A bY S eocaieateh co srearinae 12 
1, 5—Dimethylnaphthalene.......... olid 80;85.5 (+ oo) i on Proeer i PENS PINE: rari re ll 
1, 6—Dimethylnaphthalene.......... _ i Sr peas RR Rae Bins SE Soi os ksi ke See a 260-265 13 
1, 7—Dimethylnaphthalene.......... Sey cee oe eee Se, Birtxae kane ig SERN Lor O Re ire 260-265 13 
Oe eT er as Ge es ae ee ee re mi i 
2. 6—Dimethylnaphthalene......... Solid 110-111 142-143 Orange IE 5 ioc oS oss vies bad eel a aeeee" 14 
2, 6—Dimethylnaphthalene.......... 260 110-111 ee. 2S ovdaks Ree ae eae ee ee ere 15 
ye ee, ees ne (ee ae * ... ane OTS Ee a CCL eT (Eanes Re 16 
2,6—Dimethylnaphthalene.......... Es -shneen 123-123 Dark Red eS | ee er ae # 17 
2, 7—Dimethylnaphthalene.......... 262 96-97 oS) an oo er CMS id os 24S ols aie, olka ae 260-265 18 
2, 3—Dimethylnaphthalene.......... Solid 104-105 123-124 Yellow ee | Ree reer rere 260-265 19 
2, 3—Dimethylnaphthalene.......... 265-266 PS ee a eae ree ee og Ree ee ere 265-267 20 
1, 2—Dimethylnaphthalene.......... 266-267 Liquid 129 Orange Fraction 266-270............. 266-270 10 
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Literature Survey Reference List for the above Table 














Ref. Ref. 
No. | Literature Cited No. Literature Cited 

1 | Schulz, Ber. 9, 842 (1882). 11 C II 872 (1933). 

2 | Wichelhaus, Ber. 24, 3919 (1891). 12 C I 3060 (1932). 

3 | Fittig, Ann. 155, 114. 13 Weissgerber and Kruber, Ber. 66, 346 (19. .). 

4 Herzenberg, Ber. 60, 899 (1927). i4 Baver, Ber. 22, 2 (1889). 

5 | G. Morgan, J. Soc. Chem. Ind. 53, 73, (1934). 15 Reingruber, Ann. 211, 368. 

6 Flegontov, Dissertation. 16 Tamman, Ger. Pat. 95579. . 

7 | Orlov, N. A., and N.S. Alexeeva References SOKK and KP (U.S.S.R.). hg Beilstein, V 570 (1922). 

s Reingruber, Ann. 206, 367 (1880). 18 Weissgerber, Ber. 52, 346 (1919). 

9 Schroeter, Ber. 51, 1587 (1918). 19 Weissgerber, Ber. 52, 370 (1919). 

10 Kruber, Ber. 68, 11 (1935). 20 Kruber, Ber. 62, 3044 (1929). 
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These data indicate the presence of dimethylnaph- 
thalene in the residue, without, however, giving the 
basis for the determination of the position of the 


methyl groups. 


The fraction boiling at 240-260° after the removal of 
acenaphthene gave a picrate of a yellow color with 
a melting point of 115° C.; its titration gave values 
corresponding to monomethylnaphthalene. 

Fraction 270-300° C. obtained by fractionation gave 
upon cooling a small amount of yellow-green and 
very small crystals. An investigation showed that this 
fraction consists mostly of anthracene and phenan- 
threne, both of which were characterized by their 
constants and those of their derivatives, picrates. 

Thus, from fraction 200-300° C. the following com- 
pounds were isolated for the first time. 


1. Alpha-methylnaphthalene 
2. Beta-methylnaphthalene 


3. Acenaphthene 


4. Dimethylnaphthalene (mixture) 


Those that have been isolated by other authors as 


well are: 


. Naphthalene 
. Anthracene 
. Phenanthrene. 


NSA Un 


T 


~ 


in concluding this part of the study it must be 


noted that all fractions, beginning with 235° C. and 
up to 290° C. were of an intense green color with a 
very brilliant blue fluorescence. An attmept to isolate 
the bearer of this color by means of H,Fe (CN), was 
unsuccessful. On the basis of the work by Herzen- 
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berg and Ruhemann,* who isolated the carrier of this 
blue coloring from primary brown coal tar and indi- 
cated that the compound belongs to the sesquiter- 
penes class, particularly to the alpha-gurjunene type 
and is called azulene, the fraction was subjected to 
spectroscopic analysis, kindly carried out by E. F. 
Gross; however, due to lack of essential apparatus 
and short time available the results of this investiga- 
tion have not been entirely determined. 


METHOD OF ISOLATION OF ISOMERIC 
METHYLNAPHTHALENES 


Fraction 200-300°C. was used for the investigation. 
Upon cooling, an extensive precipitation of naph- 
thalene crystals took place. The naphthalene was 
separated by filtration, followed by pressing out on 
a Buchner funnel. From 75 liters of raw residue 3 
kilograms of naphthalene were obtained, the latter 
having a yellow color and an unpleasant sharp odor. 
The transparent oil obtained at the same time became 
brown on standing in air and lost its transparency. 

The remaining part of the fraction was refrac- 
tionated and collected in the range of 200-300°C. 
Following this it was treated with 10 percent acid 
and caustic; for the purpose of removing sulfur com- 
pounds it was repeatedly distilled over metallic 
sodium (also with a dephlegmator). Upon the last 
distillation the following cuts were made: 


. 200s Tae cece i eee 837 grams 
2. :: BOG Be, Bos betas tid eeceatene en 500 grams 
Pe CR ee ee pe 500 grams 


The first fraction, containing methylnaphthalenes, 
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was repeatedly purified in the cold by treatment with 
small amounts of concentrated sulfuric acid and dis- 
tilled over metallic sodium. More narrow cuts were 
collected upon subsequent distillations with a de- 
phlegmator, these are: 


OES dU wis ba bidecbac ss cheese 230 grams 
I as sw Gh ccdlw @)p askin: che wes 375 grams 
I aos Bits ache cw oan 4 ica Go eae 225 grams 


Methylnaphthalene fraction 235-250°C., amounting 
to 375 grams, was heated on a water bath and mixed 
with 160 grams of picric acid. Upon cooling the yel- 
low-colored picrate precipitated out. It melted at 
101°C.; after two recrystallizations from alcohol it 
melted at 112.5°C. 

The picrate was decomposed by 10 percent am- 
monia and the oil was removed by a steam distilla- 
tion. Dried and distilled over sodium, the oil had an 
initial boiling point of 238°C., the major part dis- 
tilling in the range of 239-245°C. The obtained mix- 
ture of hydrocarbons had a yellowish color and a 
mild aromatic odor, somewhat similar to that of 
anise ; its constants were do? = 1.0035; nv'8 = 1.5992. 
Yield 100 g. 





BETA-METHYLNAPHTHALENE 


The oil, liquid at room temperature, precipitated in 
the form of crystals when cooled to —20°C. These 
were vacuum filtered, the filter was also kept at 
—20°C. The obtained crystals turned to liquid at 
room temperature. This oil was cooled to —10°C., 
and the obtained crystals were separated in the same 
manner. Upon standing at room temperature for a 
long time the crystals again melted. The next pre- 
cipitation took place at 0°C. and the vacuum filtered 
crystals had a white color and did not melt at room 
temperature. The yield was 26 grams. 

The crystals had a melting point of 29°C.; after 
double recrystallization from alcohol they melted at 
31.5° C. Two grams of the hydrocarbon were dis- 
solved in hot alcohol and mixed with a hot alcohol 
solution of picric acid. Upon cooling, the separated 
picrate was filtered off and after three recrystalliza- 
tions from alcohol melted at 115°C. (further re- 
crystallization did not change the melting point). 


ALPHA-METHYLNAPHTHALENE 


Sixty-six grams of liquid remaining after freezing 
out of the beta isomer were cooled to —20°C. and 
the formed crystals were removed, this procedure 
being repeated until the oil did not yield any crystals 
upon prolonged cooling to —20°C. The yield of this 
oil was 56 grams. 

The entire amount was dissolved in three volumes 
of alcohol and mixed with an alcohol solution of 
picric acid. The yield of the picrate after recrystalliza- 
tion from alcohol and drying was 125 grams. 

Part of the oil (25 gr.) regenerated from the picrate 
was sulfonated at 40°C., using twice the weight of 
sulfuric acid, density 1.84. The sulfonation was car- 
ried out with violent agitation and lasted until all of 
the oil was dissolved. The obtained viscous mass 
separated upon standing into the transparent and 
colorless lower layer and the viscous upper layer, the 
latter containing the sulfonic acids. Upon separation, 
the sulfonic acids were diluted with 30 c.c. of water 
and heated. When cooled, the entire mass crystallized 
out. Transferred upon a filter and vacuum filtered, 
the liquid was removed only with difficulty and was 
not carried out completely; the final drying took 
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place on a porous plate followed by two recrystalliza- 
tions from 50 percent sulfuric acid. The yield of dry 
sulfonic acids was 15 grams. 

For the regeneration of the hydrocarbon the sul- 
fonic acid was dissolved with heating in 70 percent 
sulfuric_acid and steam distilled at 150°C. The oil, 
dried and distilled over sodium, boiled at 240-243°C. 
The yield was five grams. 

The hydrocarbon, upon cooling to —30°C. (snow 
and calcium chloride) did not give any crystalline 
precipitations. Its constants were 


np“* = 1.6165 and d.* = 1.0246. 


Two and three tenths grams of the hydrocarbon were 
dissolved in alcohol and mixed, upon heating on a 
boiling water bath, with a saturated solution of picric 
acid. The precipitated picrate was vacuum filtered 
and, after recrystallization from ethyl alcohol, was 
obtained in the form of gold yellow needles which 
showed a constant melting point of 139-140° C. 


FRACTION 250-270° C. 


Seven hundred and twenty five grams of fraction 
250-270°C. were repeatedly purified by sulfuric acid 
and caustic, followed by distillation over metallic 
sodium. The material was then fractionated into 
more narrow cuts: 


BG Sek a xine ih age acd qacdeoreeiavatins 395 grams 
aids ne cece swasiondioietes 195 grams 
3. above 270° C. 108 grams 


Fraction 258-270°C., containing dimethylnaphtha- 
lenes, was mixed with 143 grams of picric acid at the 
temperature of boiling water. The dark red mass of 
the picrates which separated upon cooling was 
vacuum filtered. The remaining liquid when mixed 
with picric acid gave another yield of picrates. The 
picrate, recrystallized from alcohol, had an orange- 
red color. The yield was 224 grams. 

The oil obtained upon the decomposition of the 
picrate by ammonia, was dried and distilled over 
metallic sodium ; it boiled within the following range: 


BM, es ok os wand ecw a Siac aie Baad ae 65 grams 
Bs OE Na! kv chm 6% 8 SREE Dedecrelowe os 40 grams 


Fraction 259-266°C. did not yield any crystals when 
cooled to —30°C. When treated in the cold with 15 
grams of sulfuric acid (density 1.84) and distilled 
over metallic sodium, the whole fraction boiled below 
260°C., indicating that it did not contain any di- 
methylnaphthalenes. 

Fraction 266-270°C. cooled to —30°C. gave a con- 
siderable quantity of crystals (supposedly solid 
isomers of dimethylnaphthalene), which melted at 
70-75°C. Upon recrystallization from alcohol the 
melting point gradually rose and only after four or 
five recrystallizations gave a melting point of 95°C. 
The yield was 1.9 grams. 0.3 grams of the hydro- 
carbon were dissolved in alcohol and mixed with a 
saturated solution of picric acid, the latter being 
heated on a water bath. The picrate consisted of 
orange-colored needles and melted at 162°C. after 
two recrystallizations from alcohol. 0.35 grams of 
hydrocarbon dissolved in alcohol were mixed with 
an alcohol solution of 2,4,-dinitrotoluene. After re- 
crystallization from alcohol the product melted at 
60°C. All the constants obtained gave evidence of 
acenaphthene. 

The remaining part of fraction 266-270°C. after 
the separation of acenaphthene (35 grams) was 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 8 











treated in the cold with a small quantity of sulfuric 
acid, density 1.84. The product was distilled over 
metallic sodium and fractionated; the major part 
boiled below 260° and a small fraction (three grams), 
corresponding to dimethylnaphthalenes boiled at 260- 
265°C. The picrate, obtained from the latter fraction, 
melted at 116° and had a red-yellow color. 

A titration of the picrate gave values correspond- 
ing to the picrate of dimethylnaphthalene: 


Calculated .............. 59.48 percent picric acid 
POE ccv 634s hutuauoneer 59.52 percent picric acid 


ISOLATION OF PHENANTHRENE AND 
ANTHRACENE 


The residue which was obtained during initial frac- 
tionations and which boiled above 300°C., solidified 
upon cooling into a dirty green mass. Fraction 300- 
350°C. which separated from it quickly crystallized 
into a mass of light yellow crystals. Upon the separa- 
tion of the crystals from the liquid using a Buchner 
funnel the former were washed with a small quantity 
of alcohol and after drying were treated with boiling 
toluene. 

The crystals which precipitated out upon cooling 
were filtered off and after four recrystallizations 
from alcohol melted at 211-212°C., which corresponds 


to the melting point of anthracene. The filtrate, ob- 
tained after the separation of anthracene, was boiled 
to dryness and the residue, after five recrystalliza- 
tions from alcohol, melted at 98-100°C. which cor- 
responds to phenanthrene. 
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Method for Recovering Asphalt 


From Paving Mixtures 


porcelain dishes heating the asphalt to 110°C. and 
the mineral aggregate to 120°C., carefully and very 
rapidly. The harder grades were mixed at 150- 
160°C. The mixtures were placed in the filter-bag 
and were subjected to the above described opera- 
tions for recovering the bitumen—namely, extraction, 
centrifuging out the “filler,” decantation, and vacuum- 
distillation. Table 3 shows the results of these tests. 

These results show that the various asphalts can 
be recovered from paving mixtures with change or 
hardening. 

Finally we analyzed several sections of pavements, 
taken from the road, by the new modified method of 
extraction. These pavements have been currently 
extracted during the past year using chloroform as 
first employed by us in our old cold extraction pro- 
cedure. The comparison of the analyses by our old 
method and our new benzol procedure showed in all 
Cases that the chloroform extraction recovered a 
harder asphalt (penetration and M. P.) than from 
the benzol method. 
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[Continued from page 388] 


We carry out the benzol procedure in all cases 
exactly as is described herein—and this holds also 
for mastics and similar dense mixtures. For cut back 
asphalts or very soft grades, the method will be 
slightly modified and enlarged, and is now in the 
course of study. 


SUMMARY 


1. The method of hot benzol extraction yields re- 
liable reproducible results for all types of bitumen 
studied, and allows the recovery of these asphalts 
from paving mixtures without alteration or harden- 
ing effects during the whole technique. 

2. For cut-back asphalts the method is being 
modified and enlarged. 

3. The benzol method yields the true and unaltered 
properties of the asphalts that are recovered which 
cannot be obtained by the cold extraction of asphalts 
using carbon disulphide or chloroform; there is, 
moreover, a great saving in time and solvent. 



































~ A Petroleum Topping-Still 


Operating Correlation 


SERGIUS KOBERNICK 


ERY frequently in preliminary design calcula- 

tions it is of great interest to determine what re- 
flux ratio is to be used. By two known methods as 
presented by Nelson or Perry, there is no direct re- 
lation given with the various amounts of side-streams. 
It is of interest to see what the observed relation- 
ship can show. 

Market demands as well as seasonal conditions will 
set the end-point and therefore the quantity of the 
gasoline to be produced. Conventional evaluation 
curves are used for this purpose. If the quantity of 
kerosene or of gas/oil be determined from other 
similar specifications, the quantity as well as the 
quality of the third product can be determined with 
this curve. Very frequently, as general data in the 
literature has indicated, the quantity and quality of 
gas oil varies considerably. This method would indi- 
cate the most suitable operating condition to be 





chosen without the necessity of many trial-and-error 
calculations. 

Three points have been found by consulting three 
literature illustrations of refinery data, and these 
have been corrected to the same common basis of 
cold reflux at 100°F. These points lie on a slightly 
curved line which exactly intersects the origin. This 
correlation between reflux ratio and side-streams 
divided by top-vapor seems to agree with theoretical 
considerations, inasmuch as all these relations are 
integrally bound with one another whenever a still is 
operating under constant conditions. 

References: Perry, pp. 1206-1211, for point No. 1; 
Nelson—Last Chapt., for point No. 2; Nelson, pp. 
203, 447, for point No. 3. 

No other data has been available. It would be 
interesting to compile additional operating data in 
order to further test the validity of this correlation. 

3ibliography: Perry’s Chemical Engineers’ Hand- 
book; Nelson: Petroleum Refinery Engineering. 
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Cosden Petroleum Corporation, Big Springs, Texas. Front view of the four center wall updraft heaters. Center background, 
fractionating column, and to the left is the reaction chamber. 


ew West Texas Cracking 


Unit Has Improved 


Design Features 


Re PETROLEUM CORPORATION has 
/just completed construction of a new Universal 
Oil Products Company combined skimming and two- 
coil cracking unit of 6500 barrels capacity at Big 
Spring, Texas. This unit is of the latest type of de- 


sign, combining the most modern and improved fea- 
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tures of automatic control now known to the pe- 
troleum industry. 

Much forethought and planning was given to the 
complete unit layout and plot plan to provide safety 
and accessibility of equipment for the operator. All 
equipment has been designed and fabricated to con- 
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Hot oil charging pump unit, showing the centrifugal pump with gas engine drive through gear unit. The two Dubbs 
cracking units are provided with four of these pumping sets for hot oil pumping. 
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The plant flow chart. 
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form with its respective safety code. Much of the 
piping was fabricated from high-chrome alloy ma- 
terial in order to afford corrosion resistance. 

The new unit, in general, conforms along the 
standard lines of design of Universal Oil Products 
Company’s combination units, but also incorporates 
new and special features to better enable it to cope 
with the peculiarities of the charging stock of West 
Texas. As the oil this unit is processing requires very 
exacting operating conditions, much reliance has to 
be placed upon automatic controls. 

The unit is designed to permit the charge of raw 
crude, together with topped crude, direct to the frac- 
tionating column. These-two charging stocks are 
separated in the fractionating column into three prod- 
ucts: first, the straight run gasoline fraction of the 
crude flashes overhead along with the cracked gaso- 
line; the intermediate cut, which is a 600-end-point 
product, is drawn off to a light-oil accumulator to 
be picked up by the centrifugal light oil hot oil charg- 
ing pump and circulated through two late type center 
wall updraft heaters, called the light oil heaters; the 
third product, or heavier cut, is removed from the 
bottom of the column and picked up directly by the 
centrifugal heavy oil hot oil charging pump and dis- 
charged through two more of the center wall updraft 
heaters, known as the heavy oil heaters. 
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Outside of control house, showing residue gas manifold to the right; in 
the center are the gasoline receivers and to the left the absorption tower. 





The centrifugal hot oil pumps are each driven by 
8-cylinder vertical gas engines connected through 
speed increaser gear units which step the speed up 
from 400 r.p.m. at the engine to 3600 r.p.m. at the 
pump. This pumping equipment is something new 
to the oil industry, but is proving satisfactory through 
its reliability and economy of operation. 

30th the light oil and heavy oil heaters are in 
general appearance and size the same, but the flow is 
arranged differently ; namely, the charge to the two 
light oil heaters passes through each heater in one 
continuous coil, whereas the charge to each heavy 
oil heater is split into equal volumes before entering 
the heater and is conducted through each heater in a 
separate coil, later combined at the outlet of the 
heaters. 

The light ‘oil heaters are equipped with 234-inch 
I.D. tubes, 26 feet long, whereas the heavy oil heaters 
are equipped with 25¢-inch and 2%-inch tubes, 26 
feet long, to provide a high velocity of the oil and 
permitting operation at a maximum outlet tempera- 
ture without the formation of coke. With this type 
of heater and size of tubes, the outlet temperatures 
may be held sufficiently high to manufacture a 72- 
octane gasoline without shortening the normal oper- 
ating cycle by deposition of coke in the furnace tubes. 

As the temperature control at this critical range 
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is of major importance, the heater outlet tempera- 
tures are maintained by a newly developed control 
system synchronizing the heater outlet temperatures 
by controlling the volume of gas to the burners, 
which is in turn interlocked with flow control valves 
on the oil inlets to the heaters and a flow meter re- 
corder controller system on the charge to the unit. 
By this control system, the four furnaces having six 
outlet temperatures are all held within a range of 2 
degrees variation. 

Upon leaving the light oil and heavy oil heaters, 
the two streams of cracking stock are brought to- 
gether upon entering the reaction chamber. The com- 
bined feed leaves the reaction chamber through the 
pressure control outlet valve where the pressure is 
reduced from 300 pounds to 100 pounds, before enter- 
ing the flash chamber. In the flash chamber the heavy 
residue is discharged out the bottom draw-off to 
storage. The balance of the product is flashed over- 
head into the fractionating column below the stripper 
section. 

In the fractionating column the cracked gasoline 
is taken overhead along with the straight-run gaso- 
line stripped from the initial crude charge. The 
heavier bottoms combining with the fresh feed form 
additional recycle stock. 

A constant level is maintained in the bottom of 
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Instrument board in control room of No. 2 Dubbs unit. 


the fractionating column by an internal liquid-level 
control operating on the fresh feed to the column. A 
constant temperature is maintained on the vapors 
leaving the fractionating column. 

From the fractionating column the gasoline vapors 
are condensed in either the main product condenser, 
or reflux condénser, and then passed through their 
respective receivers. All gasoline entering the dis- 
tillate receiver leaves same through the stabilizer 
charge pump which passes it through a set of heat 
exchangers into the stabilizer column in order to 
produce a gasoline of high octane and desired 
volatility. 

The stabilized gasoline as drawn from the stabiliz- 
er reboiler is next passed through exchangers and 
coolers before entering a lime-wash system for the 
removal of hydrogen sulphide. The hydrogen sul- 
phide-free gasoline is then passed through a con- 
tinuous doctor-sweetening unit for final treatment 
before being released for market. This doctor-sweet- 
ening system has also just been completed and was 
designed to work in conjunction with the new unit 
for highest efficiency in preventing octane loss 
through treatment. - 

This new unit, when completed on June 10, 1938, 
was subjected to a strenuous air and hydrostatic 
test far beyond its rated operating conditions before 
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being placed on stream, to insure the utmost of 
safety. The unit met all tests satisfactorily and was 
placed in actual operation, after preparatory warm- 
ing up, on June 15 and immediately bettered all 
expectations as to yield of high-octane gasoline. 

In addition to this new Dubbs unit, the No. 1 
Dubbs unit, which has been in operation for several 
years, has been brought up to date by the installation 


of new centrifugal hot oil pumps, and has a daily 
capacity of 5,500 barrels. 

The two Dubbs units and the Foster Wheeler stills, 
for third-grade gasoline, gives a daily capacity to 
completely process into gasoline and fuel oil 14,000 
barrels of crude per day, and by manufacturing 
various grades of Diesel and furnace oils, will have 
the flexibility of 17,000 barrels of crude oil per day. 


Side view of various process towers; reaction chamber to extreme right with stabilizer column at extreme left. 











PENBERTHY 


have many refinery 
and natural gasoline plant 
applications 


@ The sketches show only a few of 
the many important applications for 
Penberthy Reflex Gages in oil re- 
fineries and natural gasoline plants. bate pied 


As a matter of fact, Penberthy Re- DROP FORGED 
STEEL GAGE VALVES 





flex Gages are preferred wherever 
a liquid level must be easily and 
positively visible . . . when that 
liquid is under pressure or at high 
VAPOR RECOVERY ACCUMULATOR temperature (or both). 
ces Penberthy Reflex Gages are of ex- EMPTY SPACE 


ceptionally rugged construction; they E ' SHOWS 
are made in any length desired and W H ITE 


for various kinds of liquids. We : ‘ LIQUID 
shall be glad to quote upon your “i “ SHOWS 
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to help plant efficiency ... 








Fluid Pot on Flash Chamber 


HEN Barnsdall Refining Company 
reconditioned its cracking facilities 
in the summer of 1937, the flash cham- 
ber was equipped with instrument con- 
trol to regulate the outlet of the fluid 
in the base. It was decided, however, 





Outside pot to remove fluid from base 


of flash chamber. 


that if the fluid was controlled to pre- 
vent accumulation in the base of the 
tower, better operation could be secured 
and a corresponding increase in prod- 
ucts. 

A small, high pressure “pot” was 
built. It is installed in a pit near the 
base of the column, and the fluid line 
attached to this container to continu- 
ously drain all the fluid from the tower 


while in operation. The small vessel is 
built with a self-contained float valve, 
which in turn is connected to an auto- 
matic flow controller that operates on 
compressed air that is furnished the 
other instruments installed in the plant. 

Flanged and gasketed fittings, as well 
as control valves and gates are utilized, 
with a steel flanged cross on the outlet 
to facilitate cleaning of coke and de- 
posited matter in the base of the pot. 
The pot has a heavy flanged cover that 
may be removed when repairing or in- 
specting the float apparatus, and is 
equipped with “U” hooks for lifting 
with a crane or chain hoist. 

Placed in the open, servicing is much 
more simple than if placed in the sup- 
porting skirt of the tower. If out of the 
heat naturally present in such restricted 
areas, operation is said to be much 
more efficient. With no fluid accumulat- 
ing in the lower end of the flash col- 


umn coking is prevented, and lines 
operate more freely. 
Pump Cover in 
Gasoline Plant 
necessary to install a 


BINDING it 
small steam pump near an accumu- 
lator in an unprotected place at the 
Hollis Gasoline Plant, Lone Star Gas 
Company built a steel cover for the 
valve rigging and cross arms to prevent 
undue wear because of sand which 
drifts badly in western Oklahoma. 

The cover is made of light metal, 
curved to fit closely over the parts to be 
protected, and fitted with end plates 
slotted to slip over distance bars and 
other parts of the pump. While not ab- 
solutely dustproof, it prevents a large 
amount of abrasives from settling on 
moving parts and improves the opera- 
tion of the pump. 





Pump valve rigging cover to protect from drifting sand and grit which might 
accumulate on oiled surfaces and bearings. 


46 





Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 5 








Repairman’s Buggy 


Bia increase the efficiency of repairs 


to engines, pumps and other machin- 
ery, a portable work bench is used in 
Skelly Oil Company’s “Naphtha” gaso- 
line plant in Osage County, Oklahoma. 
The bench is on rubber-tired wheels, 





Repair Man’s Buggy. 


with the front pair swiveled. The top 
serves as a regulation work bench, in- 
cluding a hand vise, with drawers for 
small tools, small parts and gaskets. 
One side of the lower part is closed by 
a hinged door, with the other side and 
ends covered with hardware cloth. Tool 
cases are inserted in the compartment, 
with a tubular space at one end for 
waste and spare gloves. Beneath the 
vise, a half-bucket is attached to con- 
tain discards, and beneath the floor 
of the compartment, heavy head-nut 
wrenches are suspended. Hooks on one 
end serve to hold a long drop cord, and 
the side may be closed and locked, pre- 
venting unauthorized persons from hav- 
ing access to tools and parts. Contain- 
ing sufficient material and tools to per- 
form a “major” operation on an engine, 
the “buggy” may be trundled to any 
part of the engine room, and its use has 
saved many trips from engine to sta- 
tionary work bench to file rings and to 
do many other jobs required in an en- 


gine room. 


Oil Skimming System 


RIPS and plant drains are disposed 

of efficiently without waste of oil 
by United Pipe Line Company in its 
Cotton Valley, Louisiana, gasoline 
plant by using a system of double trap- 
ping. All parts in the plant where waste 
water accompanied by oil accumulate 
are connected with separate drain pip- 
ing to a steel tank in the yard near thé 
plant proper. This tank consists of a 
vertical vessel, with a capacity of about 
50 barrels, to which is flanged thi 
header which serves the various drain 














Insist on 


Genume TRANSIT 


Repair Parts 


It costs us real money to maintain 
stocks of repair parts for Transit 
Pumps at our various Agents and 
Warehouses. We do this solely 
to enable customers to secure 


genuine parts promptly. 


Imitation parts, not purchased 
from us, may appear O.K. on the 
surface, but there is always the 
question whether they are made of 
material having the correct chem- 
ical and physical properties and 
whether they will fit accurately. The 
latter is particularly true in valve 
seats. Valve seats, as is well 


NATIONAL TRANSIT PUMP AND MACHINE CO. 


known, must fit very accurately. 


The use of piston rods, not of our 
manufacture, always proves un- 
economical. The skill, the careful 
selection of the material, the finish, 
and the accuracy,—all of which 
give TRANSIT PUMPS distinction, 
—are not duplicated by the imi- 
tator. He only duplicates the lesser 
details, the shape and the shell. 


Insist on genuine TRANSIT re- 
placement parts—to be doubly 
sure order from your nearest 
authorized Agent, as listed below, 
or from a district office. 


OIL CITY, PENNSYLVANIA 


NEW YORK - PHILADELPHIA - CHICAGO - 


The Lang Company 
267 West First South St. 
Salt Lake City, Utah 


Frick-Reid Supply Corporation 
108 N. Trenton Avenue 
Tulsa, Oklahoma 


Standard Supply and Hardware Company 
822-838 Tchoupitoulas St., New Orleans, Louisiana 


CLEVELAND - 


TRANSIT Pump & Engine Co. 


PITTSBURGH - LOS ANGELES - HOUSTON - TULSA 


Pratt-Gilbert Company 
Phoenix, Arizona 


Eugene V. Winter Co. 
19 Main St.. 
San Francisco, California 


2261 East 15th St. 
Los Angeles, California 


Reeves & Skinner Machinery Co. 
2211 Olive Street, St. Louis, Missouri 
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Skimmer basin of steel used to separate water and oil from various drains to 
prevent contamination of streams and to salvage valuable products. 


lines. Water separating from the oil 
accumulation is withdrawn from the 
base of the vessel through a siphon, 
and vented into a second vessel for 
final treating. This vessel is a square 
steel tank fitted with several dividing 
wiers, each successively lower than the 
last, so that water is forced to flow 
through the tank and give up what oil 
it contains. Neither the 50-barrel tank 
nor the skimming vat are unusual, but 
the combination of the two is efficient 
in separating oil from waste water. Wa- 
ter flowing from the last compartment 
in the skimmer is clear and free of 
even a “rainbow” on the surface, con- 
taminating neither stream nor pond, 
and at the same time permitting no oi! 
to waste from the plant. 


Common Drain Box 


building its unit at Toledo, Ohio, 
The Pure Oil Company placed a 
number of units and instruments on the 
roof of the main pump house, which are 
either heated by steam or have e4uip- 
ment for constantly bleeding away con- 
densate or water. In the pump room are 
a number of instruments and pumps 
which require draining constantly or 
periodically. So that the liquid drained 
from these instruments and units can 
be handled without difficulty, a common 
drain box is placed in a_ convenient 
place in the pump room. Adequate pip- 





ing is used to handle the liquid, attached 
to the point where the liquid originates, 
and extending to the drain box, which 
is placed on one of the concrete pillars 
supporting the roof. A larger, usually 


2-inch, pipe is welded to the lower side 


of the drain box to carry away all 
liquids as fast as accumulated. The wa- 








ter and oil are carried to a convenient 
place outside the building, where the 
oil is separated from the water. This 
arrangement prevents staining of equip- 
ment, and provides for a simplified sys- 
tem which requires no attention after 
it is installed, and the cost is no greater 
than when a number of _ individual 
drains are used. 


Ventilator Fan 


N areas of high humidity, mainte- 
nance workers in refineries can easily 
become prostrated by heat when work- 
ing in buildings containing steam 
pumps or other units radiating heat, if 
provisions are not made for body cool- 
ing. In Shreveport, Louisiana, Atlas 
Pipe Line Corporation (Refining Divi- 
sion) has equipped the maintenance 
crew with a large electric fan, attached 
to a rigid standard, fitted with a footing 
to maintain its position, and portable 
for carrying around the yard. When 
working on pumps and the like, this 
large fan is set up so a strong breeze 
may be directed in the building, to dis- 
sipate unpleasant gases and to provide 
a stiff current of fresh air. 
It is equipped with service cord and 
socket for plugging in at any receptacle 
provided for power take-off, and the 





Ventilation for comfort of mechanics when maintaining equipment in buildings 
where temperatures are high. 





Bleeder lines concentrated in centralized point so water and oil may be drained 
to sewér through common drain. 
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blades are covered with hardware cloth. 
The head of the standard is fitted with 
an adjustable swivel so the direction 0 
ventilation may be controlled at will. 


Instrument Operated 
Make-up Float 


N ORDER to control water flowing 

into the hot well, or make-up pit, 
Pure Oil Company installed, in its To- 
ledo, Ohio, refinery, an instrument- 
operated float, instead of the usual type 
of float operated plug, or gate valve. 
The remote controller is located on the 
concrete wall of the hot well by attach- 
ing it to\a metal base, which in turn 1s 
bolted to the pit wall by foundation 
bolts. The float, a hollow ball, is at- 
tached to the usual type of float arm, 
extending into the pit. The remote, alf- 
actuated controller responds to the 
level of the water, as determined by the 
position of the float, and in turn con- 
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STAY TOUGH... 
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a , @ You know what a tough job it is for 
is- y metals to stand up under the tempera- 
ide - ture variations in your work. What you 
“s ; may not know is the rapid strides the 
oe ~* modern cast steels have made to keep 
the ahead of your nee¢= 
To resist combined high tempera- 
tures and pressures in the vapor chan- 
nel shown here, the Beaumont Iron 
Works recently adopted a Cast Nickel 
Steel. The addition of Nickel, with 
chromium and molybdenum to steel 
gives properties in excess of the mini- 
mum requirements shown in the fol- 
lowing table: 
Mechanical Properties 
Kay “ets Actual 
Min. Results 
Yield Point, p.s.i. .... 65,000 78,500 
Tensile strength, p.s.i. 100,000 104,700 
Elongation in 2”, %.. 18 20.5 
Reduction of Area, % 30 45.5 
Bend Test (°) ....... 75 98 ; 
CAST NICKEL STEELS 
gs H 





















® Coming down to extreme cold, we find Cast 

th Nickel Steels used in eliminating failures due to 
of low temperature embrittlement. Worthington 
Pump and Machinery Corp., employs low-carbon 
cast steels with 244% to 3% Nickel made by 
Lebanon Steel Foundry, Lebanon, Penna. for oil 5 
pump and chilling machine parts used in oil refinery -7 
service where the temperature is as low as —75° F. 

Toughness at low temperatures? They tested these 


RD La Be, ter Nh er 


TS SNES 


To- castings at —75° F. The Charpy impact values were 
ont- consistently between 15 and 25 foot /pounds. In addi- 
aq tion to low temperature toughness, these Cast Nickel 

the Steels possess excellent strength and elastic properties. 

258 Consultation on problems involving the production, 

ion treatment or application of Nickel alloys is invited. 

bd 

the 

sf . THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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Water make-up pit which is controlled with instrument on pump, instead of 
operating make-up plug with float arm and float. 


trols the pump which furnishes the wa- 
ter for make-up purposes. 

By applying this method of furnish- 
ing water a separate pump is used, op- 
erated on water supply alone, without 
depending upon other source of supply. 
Water is pumped to the pit in quan- 
tities as necessary, with the pimp re- 
sponding to the dictates of the remote 
controller, pumping more water as the 
level falls, and running more slowly 
when the float indicates that the pit is 
almost full. 


Belt Creep on Plant 
Machinery 


ELT creep cannot be prevented, be- 

cause belt creep is due entirely to 
the elasticity of the belting material. 
Since all belting materials are elastic, 
all belts creep. Even belts made of steel 
are bound to creep, because steel is 
elastic. The more elastic the material of 
which the belting is made, the greater 
the creep. 

The following explains why a belt 
creeps. On the upper or slack side of a 
horizontal belt drive, take a portion of 
the belt 1 inch long. This 1 inch moves 
toward the left, say, as the belt runs 
around the pulleys. As soon as it comes 
in contact with the driven pulley, which 
is at the left, it is acted upon by a 
slight force due to the tension created 
by the driver pulley. As this l-inch por- 
tion moves downward, the pull becomes 
greater and greater and when it leaves 
the driven pulley at the bottom, the 
pull or tension has attained its maxi- 
mum value. Instead of being 1 inch 
long, however, its length has been in- 
creased by the value “x.” Just what this 
amount “x” is depends upon the elas- 
ticity of the material and the intensity 
of the pull on the tight side. 

It is this gradual readjustment from 
a length of 1 inch to a length of 1 inch 
plus “x” that causes the belt to “creep.” 
Hence we have a shortened belt run- 
ning onto the driven pulley and a 
lengthened belt running onto the driver 
pulley. It becomes evident that it is 
impossible for such a condition to ex- 
ist without a readjustment somewhere 
and that readjustment occurs in the 


form of creep. 
Power is lost due to creep because it 
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represents that much friction. Wher- 
ever there is friction, there is power 
loss, of course. The amount of power 
loss is easily determined when the per- 
centage of creep is known. For ex- 
ample, if the creep is 1 percent, the 
power lost due to creep is 1% percent. 
If the creep is 2 percent, the power 
lost due to creep is 2 percent. And so 
on. In other words the power loss is 
proportional to and identical with the 
percentage of creep. 

It is common practice to allow 1% 
percent to 2 percent for creep. Creep 
can be computed with considerable ac- 
curacy, but the computation involves 
the use of the so-called medulus of 
elasticity of the material and the stress 
or acting force in pounds per square 
inch. Since the values cannot be deter- 
mined without special and rather deli- 
cate instruments, the values 1% to 2 
percent are generally taken for granted. 

Slackness or tightness of a belt has 
practically no influence on the creep. 
The elasticity of a belt is approximately 
the same at high tension as it is at low 
tension, in which case the creep is the 
same regardless of whether the belt is 
pulled up tight or whether it is permit- 
ted to run slack. In general, the slack 


belt is preferable, because of the 
smaller tension on the belt, the reduced 
pressure on the bearings, and the 
greater arc of contact of the belt on the 
pulleys. If the material is less elastic 
at low tension than at high tension—as 
is most often the case—the slack drive 
is all the more preferable. 

The same rule applies to slip as ap- 
plies to creep. That is, 1 percent of slip 
means 1 percent of lost power. Hence, 
if the creep is 2 percent and the slip is 
3 percent, we have a total of 2 plus 3 
or 5 percent power loss due to com- 
bined creep and slip. On account of 
creep a transmission efficiency higher 
than 98 percent or 98% percent is vir- 
tually impossible with ordinary leather, 
fabric, rubber, and V-belts. Efficiencies 
of 98 percent have actually been at- 
tained in practice. In purchasing belts 
and laying out oil machinery belt drives 
it is always good practice to make al- 
lowance for creep because creep is in- 
evitable and cannot be prevented. 


Steel Tank Base 


Reconditioning 
HEN a steel tank was installed 
several years ago in Skelly Oil 


Company’s gasoline plant, in Osage 
County, Oklahoma, the foundation was 
poured in forms as a circular wall, 
filled with earth and finished, after 
tamping, with a thin cover of concrete. 
Under continuous service, with the 
weight of a full tank of water con- 
stantly bearing upon the earth fill, the 
bottom of the tank became distorted 
until leaks appeared. 

Instead of moving the tank, or jack- 
ing it up for a new fill, or a new con- 
crete base, a steam pump was set near- 
by and common slush pit mud forced 
beneath the floor of the tank, between 
the earth fill and concrete shell. About 
15 barrels of mud was required to bring 
the level of the tank to grade, after 
which the seams were calked and the 
tank again placed in service. Approxi- 
mately a year elapsed between the time 
of repairing the fill and the time the 
accompanying photograph was made. 
No leaks are apparent, and upon in- 
spection the floor of this tank is level, 
with no indication of recurrent set- 
tling. 





Tank support of concrete, filled with earth with concrete shell over same which 
settled and was repaired by pumping mud beneath .tank bottom, borrowing am 
idea from state highway department when repairing roads. 
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Forecast of Demand for 
Motor Fuel and Crude Oil 


4 Reig daily average supply of domes- 
tic crude oil. estimated by the Bu- 
reau of Mines to: meet the market 
demand in August 1938 is 3,438,100 - bar- 
rels. This is 40,000 barrels higher than 
the estimate for July 1938, 274,500 bar- 
rels (7 percent) less: than the actual 
daily production for August. 1937, and 
6 percent less than the demand for do- 
mestic crude for that month.- This -de- 
creased demand can be accounted for 
by the larger estimates -for. gasoline 
stock: reduction. 

Daily average :crude-oil production 
and runs to stills during the four weeks, 
June 4 to July 2, averaged 3,115,000 
and 3,110,000 barrels, respectively. Dur- 
ing this périod . refinable’ and ~ heavy 
stocks of crude declined 6,911,000 bar- 
rels. However, foreign stocks increased 
25,000 barrels, making a total decline 
of 6,936,000 barrels for domestic grades 
of crude oil. .The addition’ of this 
amount to -production gives 3,363,000 
barrels as the apparent daily average 
demand for domestic crude’ oil -during 
this: period, compared with 3,333,300 
barrels estimated by the bureau for the 
month of June. 

The estimate for domestic’ motor- 
fuel demand for August 1938 is 50,000,- 
000 barrels, almost 1 percent higher 
than the actual demand for August 1937. 


Exports—Motor fuel exports have been 
estimated at 4,500,000 barrels, 500,000 
barrels higher than the July estimate 
and 729,000 barrels higher than the 
actual exports for August 1937. 

Stocks——Stocks of finished and unfin- 
ished gasoline amounted to 88,147,000 
barrels on May 31. According to statis- 
tics of the American Petroleum In- 
stitute, these stocks declined 6,963,000 
barrels during June, bringing them to 
approximately 81,200,000 barrels as of 
June 30. The bureau estimates that 
finished gasoline stocks will decline 
6,300,000 barrels during August. If both 
the July and August bureau estimates 
of gasoline -stock decrease materialize, 
stocks of gasoline will be approximately 
68,300,000 barrels on August 31, still 
1,500,000 barrels higher than they were 
on August 31, 1937. 


Gasoline production—Benzol and “di- 
rect” sales and losses of natural gaso- 
line have been estimated as_ 1,000,000 
barrels, making the estimated refinery 
production of gasoline 47,200,000 bar- 
rels. This is distributed among the va- 
rious districts as follows (thousands of 
barrels): East Coast, 6560; Appalach- 
lan, 1630; Indiana-Illinois, 8310; Okla- 
homa, 2650; Kansas-Missouri, 2550; In- 
land Texas, 3780; Texas Gulf Coast, 
11,920; Louisiana Gulf Coast, 1500; 
North Louisiana-Arkansas, 980; Rocky 
Mountain, 1160; California, 6160. 


Crude Petroleum 


Runs to stills—Natural gasoline con- 
sumption at refineries in August is 
estimated as 7.2 percent of the total 
gasoline production, which amounts to 
3,400,000 barrels. The yield of straight- 
Tun and cracked gasoline is estimated 
as 44.2 percent, compared with 44.0 per- 
cent estimated for July 1938, and the 
actual of 43.18 percent for August 1937. 
The pplication of the current yield to the 
estimated straight-run and cracked gasoline 
Production of 43,800,000 barrels gives re- 
finery crude-oil requirements as 99,080,- 





The Look Box 


000 barrels, or 3,196,100 barrels daily. 

Foreign crude runs.—Foreign crude runs 
to stills are estimated at 2,500,000 bar- 
rels, 100,000 more than the July esti- 
mate. 

Exports, fuel and losses——The estimate 
for crude-oil exports has been increased 
600,000 barrels over the July estimate 
to 7,700,000 barrels, while the estimate 
for fuel and losses has been lowered 
200,000 barrels from the July estimate 
to 2,300,000 barrels. 








Analysis of Industry 
Forecast for Third Quarter 


HE average estimated total demand 

for motor fuel of 159.6 million bar- 
rels represents an increase of about one 
half percent over the third quarter of 
1937. A considerable diversity of opinion 
was shown in the estimates of motor 
fuel demand, domestic demand ranging 
from 145.9 million barrels to 151.2 mil- 
lion, exports from 9.4 million to 14.1 
million, and total: demand from 157.0 
million to 162.9 million. 

Estimates of desirable reductions in 
stocks of finished and unfinished gaso- 
line by September 30 also showed con- 
siderable variance. Using the Bureau of 
Mines’ figures of 90.1 million barrels for 
April 30 as a base, the average estimate 
received for reductions in May and June 
was 8.7 million barrels, indicating 


Conventions 








SEPT. 
5-9 American Chemical Society, 
Milwaukee, Wisconsin. 





14-16 | National Petroleum Association, 
Hotel Traymore, 
Atlantic City, New Jersey. 
OCT. 


3-4 National Lubricating Grease Institute, 
Sixth Annual Meeting, Chicago. 


6-7 Society of Automotive Engineers, 
National Regional Fuels & Lubri- 
cants Meeting, Tulsa, Oklahoma. 





10-14 | National Safety Congress, Petroleum 
Section, Stevens Hotel, Chicago. 

10-14 | American Gas Association, 
Atlantic City, New Jersey. 

19-21 | Independent Petroleum Association, 
of America, Tulsa, Oklahoma. 

26 National Petroleum Association, 
Department of Fire & Accident 
Prevention, Semi-Annual Meeting, 
Olean, New York. 

NOV. 
11-18 | National Automobile Show, 
Grand Central Palace, 
New York City. 
14-18 | American Petroleum Institute, 


Stevens Hotel, Chicago. 
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stocks of 81.4 million as of July 1. On 
the assumption that such liquidation 
would occur, the average further reduc- 
tion for the third .quarter .was 16,4 
million barrels, indicating total stocks 
of 65.0 million as the average objective 
for September 30. In the. individual 
forecasts, this objective varied from-62 
million barrels to 68 million, with sev- 
eral comments that a level as low as 60 
million would be desirable. 

The average estimated yield of gaso- 
line from crude for the quarter was 44,1 
percent, but with a variance from 43,5 
percent to 44.8 percent. The average 
estimate of total crude runs required 
was approximately 19 million barrels 
less for the quarter than in 1937, In the 
event of such reduction, much. higher 
yields than normal for distillate fuel 
oils and some other products will be 
necessary at the expense of the residual 
fuel yield. 

The total market demand for do- 
mestic crude will be affected materially 
by the trend of crude exports. Uncer- 
tainty in this respect was indicated by 
a variation in estimates for the quarter 
ranging from 18 million barrels to 3 
million. : 

It is of further interest to note that 
the quarterly average of the four most 
conservative © forecasts received ‘ indi- 
cated a total motor fuel demand of 1584 
million barrels, an average yield of 44,05 
percent, a gasoline stock reduction for 
the quarter of 18.1 million barrels, aver- 
age daily runs of 3,162,000 barrels, total 
crude exports of 21.1 million barrels, 
and an average daily market demand for 
crude of 3,407,000 barrels. 

It was suggested that Separate fore- 
casts for California and east of Cali- 
fornia might be useful. As only a few 
such estimates were received, they are 
not properly comparable with the aver- 
age national totals. However, such esti- 
mates as were received for California 
for the third quarter indicate a reason- 
ably attainable gasoline stock reduction 
of 2.3 million barrels, daily average 
crude run of about 550,000 barrels, and 
a daily average market demand’ for 
crude of 640,000 barrels. 

It should be -definitely understood 
that this forecast represents market de- 
mand for crude and does not forecast 
required production. In several : fore- 
casts it was indicated that further sub- 
stantial reductions in crude _ stocks 
would be desirable. 


Metcalf Promoted 


ESTER G. METCALF, Union Oil 
Company’s manager of refineries 
for the past eight years, has been ap- 
pointed director of manufacturing, suc- 
ceeding R. E. Haylett, deceased. 
Metcalf is a graduate of Pomona 
College and Massachusetts Institute of 
Technology, and first became asso- 
ciated with Union Oil Company in the 
Northern Division pipe line department 
in 1913. He left the company for a 
time, however, to engage in other activ- 
ities, and his official record dates from 
July 5, 1917, when he was employed 
as refinery engineer at Oleum. He had 
only worked a short time in this capac- 
ity when his career was again inter- 
rupted, this time by the call to active 
service. After 18 months in the army, 
he resumed his activities at Oleum re- 
finery, first as machinist foreman, and 
later refinery engineer. By 1920 he had 
already begun to display the qualities 
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that. have brought him to his present 
eminence in the company, and in that 
year was appointed superintendent of 
the Oleum plant. In this position he 
remained until 1926 when he was moved 
to the Los Angeles office as assistant 
manager of refineries. His promotion to 
the post of manager of refineries took 
place in 1930. 

An active member of the Provident 
Fund Board of Administrators for the 
past three years, Metcalf has been a 
potent factor in the shaping and pro- 
motion of safety and other employee 
welfare programs. 


Egloff Honored 


HE honorary degree of Doctor of 

Science was recently conferred upon 
Dr. Gustav Egloff by the Polytechnic 
Institute of Brooklyn. 

Dr. Egloff is director of research of 
Universal Oil Products Company, Chicago. 

Dr. Charles Edwin Potts, in charge 
of the ceremony said: 

“For the brilliance of your scientific 
achievements, for the vision of your 
economic applications, and for the 
broad public benefits of your profes- 
sional work, I confer upon you the de- 
gree Doctor of Science with all its 
rights and. privileges.” 

Dr. Vladimir K. Zworykin of Radio 
Corporation of America and William 
H. Harrison of the American Tele- 
phone and Telegraph Company were 
similarly honored. 

Others upon whom the Institute has 
conferred honorary degrees in years 
past include: President K. I. Compton, 
Massachusetts Institute of Technology; 
Charles F. Kettering, General Motors 
Corporation; Admiral Richard E. Byrd; 
Dr. Laurence McK. Gould, Byrd An- 
tarctic Expedition; Professor . Moses 
Gomberg, University of Michigan; 
Bancroft Gherardi, American Tele- 
phone & Jelegraph Company; Profes- 
sor Percy W. Bridgman, Harvard Uni- 
versity; Ralph E. Flanders, Jones & 
Lamson Machine Company; Professor 
Roger Adams, University of Illinois; 
Professor Charles F. Scott, Yale Uni- 
versity; John R. Carson, Bell Telephone 
Laboratories; Morris E. Leeds, Leeds 
& Northrup Company. 


Polymerization for 
Small Plants Proven 


HE Universal Oil Products Com- 

pany catalytic polymerization proc- 
ess has been adapted to the scale of 
operations of the small cracking plant, 
and now the small refiner is being of- 
fered an equal chance with the large 
one to share benefits to be derived 
from the process. 

Operations of small polymerization 
units at McClanahan Refineries, St. 
Louis, Michigan and at Leonard Re- 
fineries, at Alma, Michigan, have been 
watched with interest and results se- 
cured indicate general applicability of 
the process is possible. 

The McClanahan Refineries unit is 
daily processing 270,000 cubic feet of 
cracked gas produced by the company’s 
1100-barrel a day Dubbs reforming 
unit. It is producing 2600 gallons a day 
of polymer gasoline, having an octane 
rating of 83 and a blending value of 
100. The combination of polymerization 
with reforming is incréasing the yield 
of gasoline from Michigan crude by 7 
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percent. The unit is reported to have 
paid for itself in full in its first 35 days 
of operation and the run is still con- 
tinuing. 

This plant and the Leonard Refin- 
eries, took a pioneering step last spring 
when they signed contracts with Uni- 
versal Oil Products Company for small 
catalytic polymerization units. Uni- 
versal was pioneering, too, for all such 
units previously built had been de- 
signed to handle large volumes of gas. 
Many refiners believed, as they had 
formerly believed about cracking, that 
polymerization was a process ecorom- 
ically practical only for the lar; =-scale 
plant. This has apparently been dis- 
proved. 

The Leonard Refineries plant started 
operating June 22 and is still running. 
It is processing 150,000 to 175,000 cubic 
feet of cracked gas from the 1100 bar- 
rel Dubbs 2-coil, selective cracking 
unit. It is making about 1500 gallons 
a day of polymer gasoline similar to 
that made by the McClanahan plant, 
and is increasing the yield of gasoline 
from cracking by 3% percent. The 
difference in yield increase between the 
two plants is due to the fact that Mc- 
Clanahan is using polymerization pri- 
marily to step-up yield, while Leonard 
is using it primarily to improve octane 
number. 


A.S.T.M. Committee on 
Radiographic Testing 


N recent years the use of x-rays and 

radium for inspection of impor- 
tant engineering structures has in- 
creased considerably. This is especially 
the case where faliure would result in 
heayy economic losses, or where human 
safety is involved. Recognizing this the 
American Society for Testing Materials 
has recently organized Committee E-7 
on Radiographic Testing. Following 
the usual procedure of the parent body, 
the committee membership includes 
producers of articles subject to x-ray 
inspection, users of products subjected 
to this inspection, makers of x-ray ap- 
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paratus and radium capsules, and re- 
search workers. 

The fundamental purpose of the com- 
mittee is to place the industrial use of 
radiography on a rational . common 
sense basis. The committee is engaged 


in studies preliminary to the develop-: 


ment of acceptable sensible standards 
and recommended practices covering 
acceptability and applicability of radio- 
graphic examination. The committee 
desires to work out a recommended 
technique and to carry on research to 
improve sensitivity and reliability of 
this method of inspection. One of the 
aims of the committee is to remove 
the causes for misunderstandings aris- 
ing from the improper and uninformed 
use of this important industrial tool. 


Forty-First Annual 
Meeting of A.S.T.M. 


bt bertsey there is no single factor by 

which to judge correctly the sig- 
nificance and success of the annual 
meeting of the American Society for 
Testing Materials, there are certain 
items which do indicate pretty clearly 
the activity of A.S.T.M. in its work in- 
volving standardization and research in 
the field of engineering materials. Al- 
though the some 60 standing committees 
of the society, responsible for the more 
than 800 specifications and test methods 
have constantly a great amount of work 
in keeping the standards in line with 
commer ‘ial practice, the development 
of standardized requirements for ma- 
terials not previously covered is one 
indication of progress in the standard- 
ization field. It is significant therefore 
that the number of new specifications 
and tests to be published for the first 
time as tentative as the result of actions 
at the annual meeting is greater than 
for any other year, the total being 72. 
This figure compares with some 51 in 
1937 and 48 in 1936. 

Attendance at the meeting is a cri- 
terion of interest in materials work, 
although this must be evaluated in the 
light of industrial conditions, location 
of the meeting and other factors. The 
registered attendance of 1138 is a new 
high for Atlantic City and exceeds that 
of any other meeting for the past sev- 
eral years excepting the 1937 meeting in 
New York City where a new high of 
1523 was «stablished. In general the 17 
sessions devoted to papers and reports 
were well attended. 

In practically all cases there was an 
excellent turn-out at the more than 225 
committee meetings scheduled. This 
number of committee meetings exceeds 
that for any other time despite the fact 
that in generai the committees try to 
perfect as much as possible of their 
work at the Spring Group Meetings or 
other meetings held in the early part 0 
the year. 

It was announced that the 1939 annual 
meeting would be held at Atlantic City 
and in conjunction with it, the Fifth 
Exhibit of Testing Apparatus and Re- 
lated Equipment. The proximity to New 
York and the World’s Fair influenced 
this decision.» The 1939 Committee 
Week will be held in Columbus, Ohio, 
during the week of March 6 to 10, and 
a regional meeting featured by tech- 
nical sessions on lime and on heat 1n- 
sulating materials will be held during 
this week. 

At the Forty-first A.S.T.M. Annual 
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The Lead that 


strengthens with strain 





















Strips of Tellurium Lead 
(above) and lead without 
Tellurium content (below) 
stamped and then pulled out 
at equal rates in a tensile 
strength testing machine. 
Note how the Tellurium Lead 
has developed strength, due 
to work - hardening at the 
stamping—whereas the other 
lead was weakened and broke 
in two. 
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1s , pes a man has real strength of char- 
2 acter, hard knocks help bring it out. 
in Tellurium Lead is like that. /t gets tough- 
: er under stress. It work-hardens. Service 
ri- 
k reports from a large number of users agree 
he that bending, stretching or hammering ac- 
on tually tend to make this lead stronger. This 
= means that turn-over points and joints are 
at less subject to cracking. 
a Furthermore, where vibration occurs, 
of this capacity to develop latent strength min- 
17 imizes buckling and creeping. And when . 
ts h spits: foo No Buckling 
eat changes are frequent and rapid, Tel- by 
. . . . “We recently made an inspection,” a manu- 
ea lurium Lead gives improved resistance to Sannin: wien “ol eae tek ee 
25 fracture. acid mixing tank that was lined with Tel- 
is lurium sheet lead in March 1934. We 
. The other outstanding advantage of Tel- age ua 0. G. — g ; found the lead to be smooth and uniform 
- Riau L d is thie: & a - d Tellurium Lead is now extensively used to line with no signs whatever of buckling, al- 
act , €ad 1s 1S: gives increased re- tanks and for pipes and coils, in plants handling though this tank is used for mixing raw acid 
to sistance to sulphuric and other corrosive  ‘*#phuric and sulphurous acids, hot chrome so- to lower specific gravities.” 
eir 2. lutions, copper sulphite solutions, chlorine gas, 
or acids, even at temperatures that tend to ap- hydrochloric acid fumes and hydrofluoric- acid. = 
of proach the melting point of the metal. In Withstands 
] i . ° 
F cop hee plant, it has prolonged the use NATIONAL LEAD COMPANY Higher Temperature 
= ul life of equipment... and reduced the New York, Baltimore, Buffalo, Chicago, Cleveland, *““We have for the last three years used Tel- 
ity number of shut-downs for repairs. Cincinnati, St. Louis; National-Boston Lead Co., lurium Lead,” another user reports, “in 6 
fth Boston; John T. Lewis & Bros. Co., Phil- to 10% sulphuric acid with % of 1% h 
Re- Telluri Seid of ‘ adelphia; National Lead & Oil Co., Pitts- o requis = fo ny- 
pac ellurium Lead of our manufacture is burgh; Georgia Lead Works, Atlanta; pres py — All ae ben have torts 
° time-tri ; : Gibson & Price Co., Cleveland; American chase st nm use and in excellent condi- 
“ad me-tried St.Joe chemical lead alloyed with Lead Corporation, Indianapolis; Morris tion. We use Tellurium Lead because it is 
tee a small quantity of tellurium. It gives the _ P. Kirk & Son, Inc., Los Angeles; Master stronger and will withstand a higher tem- 
A advar f thi Il-k h ical lead Metals, Inc., Cleveland; The Canada perature.” 
110, antage of this well-known chemical lea Metal Company, Ltd., Toronto, Montreal, 
- plus important new ones. Yet now, due to a _ Winnipeg, Vancouver. 
F Price reduction, it costs only a fraction of a 
sale cent more per pound than chemical lead. e 
Available in sheets, pipe and coils. For fur- 
ual ther facts, write to nearest branch. 
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Meeting over 100 technical papers and 
reports were presented. In addition to 
the some 72 new tentative standards ap- 
proved, 33 existing tentative specifica- 
tions were approved for reference to 
letter ballot of the society membership 
for adoption as formal standards, re- 
visions in 64 tentative specifications 
were approved and a number of changes 
in formal standards and _ proposed 
changes were developed. Some 38 
specifications were withdrawn for va- 
rious reasons, in most cases because of 
consolidation with other standards or 
replacements. If the various recommen- 
dations are approved by letter ballot 
during the summer, the total number of 
A.S.T.M. standards will approximate 
860. 


Certain of the technical features were 





of outstanding interest, including the 
Symposium on Impact Testing. There 
was considerable emphasis on effect of 


temperature on metals, radiographic 
testing, and cement and concrete. 

In his presidential address given at 
the formal opening session on Tuesday, 
the president, Dr. A. E. White, dis- 
cussed organized research, pointing out 
the extreme importance of A.S.T.M. 
activities in this field on the questions 
of both methods of testing and on the 
properties of materials and discussed 
research activities under general groups 
including individuals, corporations, as- 
sociations, testing laboratories, govern- 
ment bureaus, councils, foundations, 
societies, research institutes and col- 
leges and universities. He said “Re- 
search is one of the keystones upon 


14 
SUPPORTING 
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which further world progress depends. 
It enters into the field of agriculture, 
communication, transportation, public 
health, energy, and the production of 
industrial products. There is a definite 
interlocking of all of these groups. Each 
one is dependent for its prosperity and 
advancement upon the others. All must 
look to research as one of their founda- 
tion stones.” 

“The ‘handwriting on the wall’ is 
clear. The findings of research are 
needed for our continued progress and 
prosperity. No field is an exception. 
Sponsorship of research, therefore, 
must and will be continued at an ever 
accelerating rate. Such sponsorship 
must be in the fields of both funda- 
mental and applied research. Every en- 
couragement, therefore, should be given 
to those individuals and agencies en- 
gaged in research so that, through their 
achievements, research may contribute 
its share in restoring prosperity, im- 
proving standards of living, and adding 
to our store of cultural values.” 

The Thirteenth Edgar Marburg Lec- 
ture on “The Torsion Test” by Dr. 
Albert Sauveur attracted a large audi- 
ence. In the lecture, he described a spe- 
cially built torsion machine and stressed 
the utility of the torsion test. He point- 
ed out that it yields valuable data which 
in general the tension tests do not pro- 
vide. Certain points which seemed sig- 
nificant were Doctor Sauveur’s emphasis 
on the simplicity of torsion machines 
and the ease of making the test; also 
the significance of hysteresis resulting 
from reverse twisting. Definite evidence 
in the form of curves showing steps in 
slip was of interest to all present. 

The 1938 award of the Charles B. 
Dudley medal was made to R. H. 
Heyer, member of the research depart- 
ment, The American Rolling Mill Com- 
pany, for his paper presented at the 1937 
annual meeting on the subject “Analysis 
of the Brinell. Hardness ~ Test.” This 
paper was considered the outstanding 
original contribution to‘research in en- 
gineering materials, of those given at 
the last year’s meeting. 

T. G. Delbridge, manager, research 
and development department, The At- 
lantic Refining Company, Philadelphia, 
succeeded A. E. White as president; 
W. M. Barr, chief chemist and metal- 
lurgist, Union Pacific Railroad Com- 
pany, Omaha, Nebraska, was chosen 
vice president to serve with H. H. 
Morgan, manager, rail and track fasten- 
ings department, Robert W. Hunt Com- 
pany, who became vice president in 
1937. 


Petroleum Products, Fuels, 
Electrical Insulation 


HE fifteenth session of the Forty- 

first Annual Meeting of the Ameri- 
can Society for Testing Materials was 
devoted to reports on petroleum prod- 
ucts, fuels and electrical insulating ma- 
terials. The Committee on Coal aad 
Coke submitted.a new method of sam- 
pling coals classed according to ash 
content. This is applicable to ordinary 
commercial sampling and is designed 
to have an accuracy such that in 99 
cases out of 100, the ash content of the 
sample will be within plus or minus 10 
percent of the true ash content of the 
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BRISTOL offers 


comp WONG 


Line of REFINERY INSTRUMENTS 


FOR 


Reset Thermometer 
Controller 


Model 427C 
Wide-Strip 


Potentiometer 


Model 440M 


Pyromaster 


TO SOLVE YOUR INSTRUMENT PROBLEMS... 


RESET FREE-VANE 
CONTROLLER 


For automatic control of tem- 
perature, pressure, vacuum, 
liquid level and flow in continu- 
ous processes. Simple throttling- 
range (lag) and automatic reset 
(load) adjustments. All adjust- 
ments made with fingers. 
Bulletin 503-507. 


WIDE-STRIP 
POTENTIOMETER 

Chart, 12% in. Automatic op- 
eration—self-standardizing, self- 
compensating, self-balancing. 
Enclosed galvanometer. Single, 
two-point, continuous and mul- 
tiple record models. Also for 
automatic control. Cat. 1451. 


PYROMASTER 
POTENTIOMETER 


Recorder and Controller 


Round chart direct-ink-mark- 
ing recording potentiometer. 
Simplified mechanism. No lu- 
brication required. Not affected 
by vibration. Motion only when 
temperatures change. Also fur- 
nished as automatic controller, 
pneumatic reset type. Bull. 507. 


INDICATING, RECORDING AND AUTOMATIC CONTROL 


THERMOMETERS AND 
GAUGES, RECORDING 
AND CONTROLLING 


For all ranges of temperature 
from 60° F. below to 1000° F. 
above zero and of pressure from 
full vacuum to 12,000 Ibs. Cat. 
1014 (Gauges). Cat. 1250 (Ther- 


mometers). 


Model 40M 
Recording Gauge 


FLOW METERS, ELECTRIC 
AND MECHANICAL 


For recording, indicating, con- 
trolling and integrating flow of 


steam, gases, liquids. 


Cat. 1050. 


PNEUMATIC 
TELEMETERING SYSTEM 


Bristol’s Metavane System of 


Pneumatic Telemeter- 
ing provides a simple, 
accurate method of 
measuring flow, pres- 
sure, liquid level, and 
temperature at any 
point in a plant or 
process and of trans- 
mitting the measure- 


Model 1140M 
Flow Meter 





ment pneumatically to some distant central 
location, which may be several hundred feet 
away, W here it can be either recorded, indi- 


cated, or automatically 


controlled. Operates with com- 


plete safety in hazardous atmospheres. 


ABSOLUTE PRESSURE GAUGES 
Cat. 1014 
AUTOMATIC CONTROL 
Temperature, pressure, flow, liquid level, 
humidity. 

Cat. 1250, Bull. 503, 440, 460, 488, 433, 507 
AUTOMATIC CONTROL, Reset Type 
Bulletin 503, 507 
BAROMETERS 

; Cat. 1014 
COORDINATED PROCESS CONTROL 
Bull, 460 
DRAFT GAUGES 
Cat. 1014 Bull. 483 
ELECTRIC RECORDERS 
Bull. 436, 496 
ELECTROLYSIS SURVEY RECORDER 
Bull. 480 
INSTRUMENT PANELS 
Cat. 1014 


HUMIDITY RECORDERS AND 
CONTROLLERS 
Cat. 1250—Bull. 996 
LIQUID LEVEL GAUGES 
Cat. 1015 
MECHANICAL AND ELECTRIC 
FLOW METERS 
Cat. 1050 
METAMETER SYSTEM OF TELE- 
METERING AND REMOTE CONTROL 
Bull. 490, 130, 506, 515. 
METAVANE SYSTEM OF TELEMETER- 
ING AND REMOTE CONTROL 
(Pneumatic) 
Bull. 513 
MOTOR VALVES 
MOTION AND OPERATION 
RECORDERS 
Bul, 491, 492, 481 


. THESE BULLETINS OFFER HELPFUL SUGGESTIONS—FREE ON REQUEST 


PRESSURE AND VACUUM GAUGES 
Cat. 1014 
PROCESS CONTROL VALVES AND 
DIAPHRAGM OPERATORS 
Bull. 461, 454 
PROCESS CYCLE CONTROLLERS 
Bull. 999, 1000, 447 
PYROMETERS 
Cat. 1451—Bull. 507, 476, 488 
RECORDERS AND AUTOMATIC 
CONTROLLERS 
Bull. 462 
TACHOMETERS 
Bull, 473 
THERMOMETERS 
Cat. 1250—Bull. 440,°433, 503 
RESISTANCE. THERMOMETERS 
Cat. 1250—Bull. 997 
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coal samples. A modification of the 
method is given also for conditions re- 
quiring greater accuracy. In the pro- 
posed method, coals are divided -for 
sampling into four groups, depending 
on ast content, and each group is sub- 
divided according to size of coal. The 
minimum size of increments as given 
is based on the quantity of coal neces- 
sary to represent the true size of the coal 
sampled. 


A tentative revision was approved for 
publication in the standard methods of 
laboratory sampling and analysis pro- 
viding for a change in the method for 
determining fusibility of ash to give 
essential furnace requirements and men- 
tion of specific furnaces which the com- 
mittee has approved. A special section 
of the committee is being formed to 





investigate plastic properties of coals 
as affecting their combustion charac- 
teristics. In connection with testing ex- 
panding properties of coal during ecar- 
bonization in coke ovens, arrangements 
are being made to distribute samples 
of coal of various ranks to different 
laboratories for making expansion tests 
by different methods. Such preliminary 
couperative testing is believed neces- 
sary in the selection or development 
of a standard test procedure. 

The Committee on Gaseous Fuels 
submitted a progress report outlining 
results of considerable investigative 


work which it has done involving such 
fields as the measurement of gaseous 
samples where laboratory wet gas me- 
ters have been investigated, and -deter- 
mination of calorific value of gaseous 


Precision Filter Fabrics 
Provide a Maximum of 
Effective Filtering Surfaces 


* When filters are woven with the degree of precision found in 
MT. VERNON EXTRA fabrics, the voids through which liquids to be 
filtered must pass together with fabric surfaces are found to be highly 
uniform, providing a maximum of effective filtering surfaces. 

MT. VERNON EXTRA filter fabrics are made in one of the country’s 
finest modern mills. They are woven to such rigid standards of toler- 
ance that they are truly precision fabrics. 

Specify MT. VERNON EXTRA filter fabrics. They will help you attain 


maximum filtering efficiency. 
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fuels where an analysis has been made 
in the United States and Canada on 
existing practices followed by the in- 
dustry for heating value determinations, 
In order to obtain information on the 
comparative performance of available 
equipment for specific gravity determi- 
nations, the National Bureau of Stand- 
ards is preparing synthetic gases of 
known composition and specific gravity. 
A proposed method for determining 
sulfur by the referee method has been 
prepared and another very . accurate 
method is under consideration. A 
method of measuring moisture content 
of fuel gases with conductivity cells 
has been investigated and preliminary 
sensitivity tests are to be made. 

The Sectional Committee on Classi- 
fication of Coals which functions under 
A.S.T.M. sponsorship in accordance 
with the procedure of the American 
Standards Association, has developed 
proposed definitions’ for varieties of 
bituminous and subbituminous coals 
which were accepted for publication as 
tentative. 


Electrical Insulating Materials 


A most difficult problem involving 
mineral transformer oil has been the 
development of a test for determining 
suitability of oil for commercial use. 
F.. M. Clark in his paper “Studies in 
the Oxidation of Mineral Transformer 
Oil” proposed an oxidation test in 
which the oxidation of the oil is accel- 
erated by the use of oxygen gas at 250 
pounds per square inch pressure, the 
oxidation being carried out at 140°C. 
for a period of 24 hours. Sludge forma- 
tion under such conditions of oxida- 
tion appears to be closely related to 
the formation of free organic acid 
bodies formed as a direct oxidation 
product and to involve no chemical 
factors not present in the oxidation and 
sludging of the oil under atmospheric 
conditions at lower temperature. He 
reported that sludge results obtained 
show a definite relation to the life test 
and sludge accumulation test results. 
The use of this high pressure test 
eliminates the long periods of oxidation 
normally associated with the life and 
accumulation type of sludge test with 
resulting increase in the reliability and 
ease of test duplication either in the 
same or different laboratories. The re- 
sults of high-pressure oxidation test are 
reproducible within a sludge value of 
approximately 0.003 percent, the author 
indicated. 


In discussing this paper Herman 
Halperin of the Commonwealth Edison 
Company said that a satisfactory sta- 
bility test for transformer oil is an 
urgent need. Mr. Clark’s test has some 
desirable features. Its reliability and 
value in predicting the service perform- 
ance of oils has still to be proved by 
further investigations and experience. 

A very extensive report outlining im- 
portant research work and detailing 
actions on standards was présented by 
Committee D-9 on Electrical Insulating 
Materials. Two new tentative methods 
of test were accepted. One of these 
involves the testing of solid electrical 
insulating materials for arc resistance 
—this method has been found very 
useful, especially in comparing the arc 
resistance of different materials. The 
other covers a method of acetone ex- 
traction of phenolic molded or lami- 
nated products. Some years ago it was 
found that uncured bakelite could be 





“Streamlined”’ steam flow through a Stand- 
ard Atlas Forged Steel offset Stop Valve 
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To assure the maximum and most 
direct flow of steam and at the same 
time prevent the formation of flow- 
reducing eddy currents, install Atlas 
Direct Flow Stop Valves on all steam 
lines wherever stop valves are needed. 


Made exclusively by the Clees Valve 
and Engineering Company — under 
its own patents and processes—the 
bodies, flanges and bonnets of Atlas 
Direct Flow Stop Valves are forged 
from the highest grade Chrome Mo- 
lybdenum Steel obtainable, thus in- 
suring freedom from “heat growth” 
at the high temperatures and pres- 


HERE’S HOW TO “STREAMLINE” STEAM 


sures encountered in oil refinery 
operation. The seating surfaces of all 
valve seats are faced with Steelite 
which, with their Stainless Steel trim, 
guarantees long, low cost, trouble- 
free service. 


Atlas Direct Flow Stop Valves are 
available in sizes from 21/2” to 8” for 
use with steam pressures up to 2,500 
lb. per sq. in. and temperatures up 
to 850° F. They can be supplied with 
either flanged ends or with ends pre- 
pared for any type of field welding. 


Write for literature and prices. 


- CLEES VALVE & ENGINEERING CO. 


90 WEST STREET, NEW YORK 
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reacted upon by acetone, creating a 
staining of the acetone solution in 
which the incompletely cured part was 
immersed. This led many molders to 
believe that it could be used as a test 
for curing. However, the work of the 
committee has demonstrated that it is 
not a reliable test for curing but that 
an acetone extraction could be used as 
a reliable identification test. 

Changes in a number of standards 
were approved including complete re- 
visions in the methods of testing sheet, 
tape, and molded insulating materials 
for dielectric strength. As revised, the 
methods cover all general matters of 
testing equipment, electrodes, method, 
and rate of voltage application. 

Four tentative standards are to be 
submitted to a letter ballot of the So- 
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ciety for adoption, namely, the testing 
of resistance to impact and the test for 
insulation resistance; also the method 
of test for grading natural mica and for 
testing molding powders used in manu- 
facturing molded electrical insulators. 


Petroleum Products and Lubricants 


A number of important recommenda- 
tions submitted by Committee D-2 on 
Petroleum Products and Lubricants in 
its 1938 report were accepted by the 
society, including five new tentative 
standards covering test for acid heat of 
gasoline, test for unsulfonated residue 
of plant spray oils, specifications for 
Stoddard solvent, test for determining 
ash content of petroleum oils and a 
method for determining saponification 
number which represents a consolida- 
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KINNEY PUMPS THE WORLD OVER 


The sun never sets on Kinney Pumps working daily for the oil refiners. 
From Halifax, Nova Scotia, to Puget Sound; from Chicago to Galveston 
—in Mexico, Venezuela, Brazil, Peru, and the Argentine—you will find 
Kinney Pumps loading ships, unloading barges, charging stills, pumping 
asphalt, and doing a variety of useful pumping jobs. 

Shiploading in the Hawaiian Islands—charging stills and handling hot 
oil in Japan—pumping fuel oil, kerosene, and asphalt in China—barge 
pumps in the Philippines—asphalt, fuel oil, and other refinery units in 
the East Indies—tar pumps in India—harge and shiploading units in 
the Bahrein Islands, Iraq—asphalt pumps in Italy and Germany, and 


many many more! 


The world over Kinney pumps are selected for the same reasons: 
reliability, efficiency, and low upkeep cost during many years of service. 
The same reasons should guide you in your pump selection. 


WRITE FOR BULLETIN 15 


KINNEY MANUFACTURING CO. 


3539 WASHINGTON ST., BOSTON, MASS. 


NEW YORK: 30 Church Street 
CHICAGO: 1202 Buckingham Bidg. 
DALLAS: 808 Santa Fe Bidg. 
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LOS ANGELES: 1333 Santa Fe Avenue 
SAN FRANCISCO: King-Knight Co. 
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tion of the present method D 94—36 
under the sponsorship of Committee 
D-2, and D 438—36 T under the spon- 
sorship of Committee D-9; the present 
methods to be withdrawn. The latter 
two items not preprinted in the D-2 
report are subject to confirming letter 
ballot. The first named method is suit- 
able for determining the acid heat of 
aviation and motor gasolines having 
Reid vapor pressures of 15 pounds or 
less. The method is roughly indicative 
of the amount of unsaturated hydro- 
carbons in the gasoline that are re- 
active with sulfuric acid under the con- 
ditions of this. test. The specifications 
for Stoddard solvent cover a grade of 
petroleum distillate of low flammability 
used in dry cleaning. 


Changes which were accepted in the 
tentative method of test for knock 
characteristics of motor fuels were es- 
sentially an editorial clarification and 
amplification. Other revisions were 
made in the tests for vapor pressure 
of petroleum products (Reid method) 
and test for kinematic viscosity. Cer- 
tain standards were revised; and sub- 
ject to letter ballot of the society, the 
tentative test for color of refined petro- 
leum oil by means of Saybolt chro- 
mometer is to be adopted as_ standard. 
Also action was taken to approve the 
adoption of the existing revision of the 
standard tests for viscosity by means 
of the Saybolt viscosimeter. 

During the annual meeting of the 
society at Atlantic City Committee D-2 
held its usual series of meetings. Cer- 
tain additions to the annual report were 
made, subject to confirmation by letter 
ballot, including the publication for in- 
formation of a proposed method of test 
for determining ignition-quality char- 
acteristics of diesel fuels and further 
changes in the diesel-fuel-oil classifica- 
tion which was published in the 1937 
report. 

Of outstanding interest to committee 
members was a round-table discussion 
on the present state of knowledge of 
the oxidation of motor oils and prob- 
lems resulting from it, including the 
nomenclature of the products formed. 
This conference proved to be a con- 
structive contribution to the work of 
Technical Cmmittee. B on Lubricants 
and the results will form the basis of 
its future program. 

The annual D-2 dinner this year was 
held in honor of Dr. J. C. Geniesse of 
The Atlantic Refining Company who is 
chairman of Subcommittee V on Vis- 
cosity. This honor was in recognition 
of his valuable contributions as chair- 
man of this subcommittee in the de- 
velopment of methods of test for the 
determination of kinematic viscosity 
and conversion tables for converting 
centistokes to Saybolt seconds. _ 

Messrs. Wright and Mills of the 
Norma-Hoffmann Bearings Corporation 
described an accelerated test to seicct 
and grade lubricating greases for chem- 
ical stability. While most of the work 
reported has been done on typical ball 
bearing greases of the soda-base type, 
data are presented showing that accel- 
erated oxidation tests may be expected 
to provide useful information on lime 
and aluminum-base greases and on gear 
greases. This, absorption method :n 
principle measures the rate at which 
oxygen is used up in oxidizing '¢ 
readily oxidizable constituents in brs: 
grease sample. The sample is placed 1n 
a pressure-tight steel bomb and 1% 
test operated under fixed conditions © 
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temperature, pressure, surface area and 
weight of grease sample. 

Among the conclusions 
were: 

1. Absorption data for typical ball- 
bearing greases follow closely the in- 
crease in the acid number and develop- 
ment of rancidity after completing an 
induction period, during which very 
little change took place. 

2. A study of the effects on the stabil- 
ity of grease produced by its contact 
with metal surfaces is shown to be 
an important application of the test 
method to a specific problem. The 
catalyzing effect of copper-bearing al- 
loys is clearly demonstrated and the 
usefulness of the accelerated test 
method for selecting inhibitors is 
shown. The catalyzing effect of gray 
cast iron, graphite, dirt, low-carbon 
steels and aluminum as compared to 
tin, cadmium, zinc and 18-8 stainless 
steel is also of much significance. The 
absorption method offers a means for 
investigating this problem with a view 
to explaining why these metals act as 
they do in the presence of various types 
of lubricating greases. 

3. Moisture present during oxidation 
accelerates the breakdown of a lubri- 
cant although not to the extent pro- 
duced by many metals. 


reported 


1938 Edition, Process 
Handbook Available 


HE 1938 Edition of the annual 

Process Handbook published in con- 
junction with the Composite Catalog 
of Oil Refinery Equipment, has been 
reprinted and specially bound for dis- 
tribution to those desiring this annual 
correlation of petroleum refining 
process engineering and technical in- 
formation. 

Much of the material in the new 
volume is entirely new and all of the 
material covering processes previously 
discussed has been revised and brought 
down to date. The oil and engineering 
companies cooperating in the prepara- 
tion of these data have included late 
design features in all of the flow dia- 
grams and photographs of newer, mod- 
ern installations. The descriptive text 
covers the salient points in regard to 
design, operation and operating results, 
with much detail data included dealing 
with such matters as temperatures, 
pressures, control, and general adapt- 
ability 

The distillation section _ includes 
Straight distillation, two-stage atmos- 
pheric-vacuum distillation, crude pre- 
Stabilization, specialty naphtha _ proc- 
esses, lubricating redistillation units and 
cracked naphtha redistillation. 

The section on cracking covers all 
modern, commercial, liquid and vapor- 
phase processes, as well as hydrogena- 
tion and polymerization processes. 

The lubricating-oil section presents 
information on 11. solvent-dewaxing 
and solvent extraction plants, three 
types of filtration plants, and grease 
manufacture. 

The treating section includes data on 
three acid-treating plants, three clay- 
treating processes, five treating and 
Swectening systems, as well as chemi- 
cals recovery and desalting plants. 

The gas and gasoline section de- 
Scribes gasoline plant, gasoline recovery 
and stabilization units and various re- 
nery gas purification systems. 

This modern, up-to-the-minute cor- 


relation of process engineering data 
can be secured through the Book De- 
partment, Gulf Publishing Company, 
3301 Buffalo Drive, price $1.00 per copy. 


Standards of Heat 
Exchange Institute 


EAT Exchange Institute announces 

the publication of a new section of 
its Standards: “Steam Jet Ejector and 
Vacuum Cooling Section.” 

Part One, “Steam Jet Ejectors,” 
covers nomenclature, operating princi- 
ples, types of assemblies, capacity and 
standard accessories and materials of 
construction. 


Part Two, “Test Code for Steam Jet 
Ejectors,” covers motive steam, con- 
densing water, vacuum and pressure 
measurement, capacity measurement, 
performance tests, diagramatic arrange- 
ments of apparatus for conducting va- 
rious tests, standard air nozzle orifices 
and curves on steam flow and air water 
vapor mixture data. 

Part Three, “Steam Jet Vacuum Re- 
frigeration Equipment” covers nomen- 
clature, definitions, performance, con- 
struction, standard units and special 
types. 

The price is one ($1.00) dollar. Copies 
may be secured from the office of the 
secretary, C. H. Rohrbach, 90 West 
Street, New York. 
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Road Oil Sales Increase 
6 Percent in 1937 


NCREASED construction of the 

lighter types of highway, especially 
for county and farm-to-market roads, 
resulted in an increase of 6 percent in 
the sales of road oil by petroleum re- 
fineries in the United States—from 
8,256,694 barrels in 1936 to 8,733,650 bar- 
rels in 1937—according to statistics 
compiled by the Bureau of Mines, De- 
partment of the Interior. However, if 
the sales of road oil are taken in con- 
nection with sales of. cut-back asphalts, 
paving flux, and emulsified asphalts, a 
smaller proportionate increase (3 per- 
cent) was registered in the total sales 
of liquid and semi-liquid asphalts for 
highway construction—from 16,427,254 


barrels- (revised figure) in 1936 to 16,- 
968,641 barrels in 1937. 

Increases in the Rocky Mountain dis- 
trict, where sales of road oil were al- 
most doubled from 1936 to 1937, in 
California, and in the Louisiana Gulf 
Coast more than offset a considerable 
decrease in :-Texas and in northern 
Louisiana and Arkansas, and smaller 
proportional decreases in the Okla- 
homa-Kansas-Missouri district, and in 
the districts east of the Mississippi 
River. 

Of the road oil sold in the United 
States in 1937 only 594,812 barrels, 
valued at $990,951, were made from 
foreign petroleum imported from Vene- 
zuela and Mexico. Of the road oil made 
from foreign crude, 79 percent was sold 
by refineries of the Atlantic seaboard 
in 1936 and 77 percent in 1937; the re- 
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PIPE AND BOLT DIE HEADS 


Over or undersize as well as standard threads. 1/64’ adjust- 
ment on bolts, 2 to 4 turns on pipe. A marked advance in small die 


Easy, quick adjustment. Loosen four cover screws and turn 
knurled ring until desired size is obtained. All four dies cut equal. 
Dies easily removed and reground or replaced at small cost. Oper- 
ate in regular No. 00 ratchet handle or new two handle stock. 
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mainder was made in Gulf Coast re-: 
fineries of Louisiana and Texas. 
Petroleum refineries in the. United 
States reported the production of 8,087,- 
231 barrels of road oil in 1937, compared 
with 7,397,868 barrels of road oil in 1936, 
The refinery output of road oil was 
augmented in 1937 by 1,089,167 barrels 
of other petroleum products, chiefly 
fuel oil transferred to road oil stocks, 
compared with 1,096,583 barrels simi- 
larly transferred in 1936. Stocks of road 
oil and of transferred oils held at re- 
fineries increased from 856,039 barrels 
(revised figure) on December 31, 1936, 
to 983,843 barrels on December 31, 1937. 
Consumption of road oil at refineries 
in their own _ operations, transfers, 
losses, and adjustments took 314,944 
barrels during 1937, compared with 121,- 
323 barrels (revised figure) in 1936. 


Asphalt Demand Rises 
21% Percent in 1937 


A SPHALT demand, domestic and for- 

eign, was 2% percent larger in 1937 
than in 1936. To meet an increase of 87,046 
short tons in domestic demand and of ‘18,- 
254 tons in export demand, petroleum re- 
fineries in the United States enlarged their 
output of asphalt 294,302 tons, from 4,065,- 
622 tons in 1936 to 4,359,924 tons in 1937, 
according: to the- Bureau of Mines. At the 
same time imports_of lake asphalt, gra- 
hamite, and’ petroleum asphalt apparently 
increased 69,785 tons in 1937 over 1936. 
In consequence stocks of asphalt ‘at refin- 
eries-were 193,247 tons larger on Decem- 
ber 31, 1937, than on December 31, 1936, 
in contrast with a reduction of 65,540 tons 
in inventories during 1936. 

The ‘indicated domestic demand for pe- 
troleum asphalt (including small quantities 
of Trinidad lake asphalt and Cuban gra- 
hamite) increased 2 percent, from 3,962,257 
short tons in 1936 to 4,049,303 tons in 1937. 
For the first seven months of 1937 the 
tonnage apparently demanded was 15 per- 
cent larger than in the corresponding 
months of 1935. After a decline in August 
and a rally in September, the last quarter 
of 1937 closed with an indicated demand 
15 percent less than in the corresponding 
quarter of 1936. In terms of the long-time 
trend from 1908 to 1936 the decline was 
slight—from 18 percent above trend in 
1936 to 17 percent above trend in 1937. 


Method for Separation of 
Wax by Bureau of Mines 


A BASIC method for analytical sepa- 
ration of wax from oil in crude 
petroleum and petroleum distillates has 
been developed by chemists of the 
Bureau of Mines, U. S. Department of 
the Interior. The need for an accurate 
analytical method for the separation of 
wax from oil by means of organic 
solvents, arose in connection with re- 
cent studies of crude petroleum and its 
wax distillates by the Bureau of Mines 
in cooperation with the state of Okla- 
homa. Two selective solvents are em- 
ployed with control of the temperature 
at which the separation is made, sol- 
vent-solute: ratio, and relative propor- 
tion of the two components of the sol- 
vent. A report recently published giving 
the results of the study presents data 
to illustrate the application of the 
method and describes the simple lab- 
oratory apparatus and details of me- 
chanical manipulation which must be 
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hye advantages of pressure 
storage are available to ev- 
ery branch of the oil industry 
at any location. It is just as 
practical to install such facili- 
ties in a producing field in Co- 
lombia, or at a marketing 
terminal in South Africa as at 
a refinery in the United States. 


The accompanying pictures 
show an installation of Horton- 
spheres and Hortonspheroids 
at a refinery in the West Indies. 
The four spheres, each 5714 ft. 
in diameter, are used to store 
surplus refinery gases at pres- 
sures up to 50 lbs. per sq. inch. 
The spheroid in the upper pic- 
ture is a 30,000-bbl. unit de- 
signed for a pressure of 15 lbs. 
per sq. in., while the one at the 
right has a capacity of 10,000- 
bbl. and is built for a pres- 
sure of 25 lbs. per sq. in. 


In West Indies 


With the Hortonsphere and 
the Hortonspheroid, it is easy 
to meet the pressure storage re- 
quirements for any plant. The 
Hortonsphere is widely used 
for holding both gas and liq- 
uids at pressures of from 25 to 
100 Ibs. per sq. in. or higher. 
Installations for storing gas are 
built in standard sizes from 32 
to 60 ft.. in diameter, while 
standard sizes for liquids range 


from 1,000 to 12,500-bbl. 


The Hortonspheroid is used 
to store liquids under pressures 
from 21% to 25 lbs. in sizes up 
to 30,000-bbl. and capacities 
up to 100.000-bbl. units for a 
maximum pressure of 15 Ib. 
per sq. in. The lower pressures 
are used extensively for the 
storage of motor fuel. For com- 
plete information or quotations, 
address our nearest office. 


HORTON PRESSURE STORAGE 


Lieensees: 


The Motherwell Bridge & Engineer- 

ing Co., Ltd., Motherwell, Scotland; 

The Whessoe Foundry & Engineer- 

ing Co., Ltd., London, England; 

Worms & Cie., Paris, France; Com- 

pagnie Tecnica Industrie Petroli, 
S. A. I. Rome, Italy. 


CHICAGO BRIDGE & IRON COMPANY 


Plants at BIRMINGHAM, CHICAGO, and GREENVILLE, PA. 


ie a 1455 Liberty Bank Bldg. 
RO TIO SAAT PST 2919 Main Street 
a ERE EEN EEE Ae: 1626 Hunt Bldg. 
Birmingham_________ 1548 N. Fiftieth Street 
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2463 Old Colony Bldg. 
Detroit 1520 Lafayette Bldg. 
2234 Rockefeller Bldg. 
Philadelphia____1608-1700 Walnut St. Bidg. 


Maw: Wate leccies 3302-165 Broadway Bidg. 
Boston______-~~ 1529 Consolidated Gas Bldg. 
San Franci 1051 Rialto Bldg. 












1434 Wm. Fox Bldg. 


followed rigidly in making the separa- 
tion. 

Because the solubilities and _ inter- 
solubilities of the wax, oil, and solvent 
in an intimate mixture vary at different 
temperatures and concentrations, no 
definite proportions of solvent to oil 
were found generally applicable to all 
oils used to obtain the desired extrac- 
tions. Some preliminary experimenta- 
tion always was necessary to determine 
the quantity of solvent and the extrac- 
tion needed to separate all the wax or 
a particular group of waxes. 

Fractional separation of wax into cuts 
having distinctly different melting 
points was accomplished. 

Other solvents may~be employed that 
have properties similar to acetone and 





methylene chloride, the solvents used 
in this study. 

Bureau of Mines Technical Paper 
583, “A Study of a Solvent Analytical 
Separation of Waxes from Petroleum 
and Its Lubricating Fractions,” by J. 
W. Horne and W. C. Holliman, is sold 
by the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., for 10 cents. 


Petroleum “Brain Trust”’ 
Saves Motorists 600 Million 


T IS not generally known that the 
petroleum industry has a “brain 
trust” whose recent achievements are 
saving the motorists of the nation ap- 















































A For imagination... 

for creative research in 

the development and perfec- 

tion of its products, petroleum 

refining commands a domi- 

nant position among modern 
industries, 

Fifty-seven years ago, when 
the Solvay Process# was first 
introduced into America, the 
refining of petroleum was a 
minor industry. Today, more 
than 60,000,000 gallons of 
gasoline and motor oils cre 
consumed every day by the 
automobile driving public. To 
this ever-developing petroleum 
industry, the Solvay Process 
contributes Seda Ash, Caustic 
Soda and other alkalies and 
derivatives important to the 
manufacture of better gasolines 
and lubricating oils. : 

In the fifty-seven years that 
The Solvay Process Company 
has been manufacturing essen- 
tial alkalies in America, 
its products have con- 
stantly been refined 
and improved tomeet 
the increasingly strin- 
gent demands of new 
process industries and 
the changing require- 
ments of older indus- 
tries. Today, in oil refin- 
ing as in countless other 
fields, the SOLVAY PROCESS 
keeps pace with time! 


*The Solvay Process employs salt, limestone and am- 
monia to make Soda Ash, from which basic material 


Caustic Soda and other necessary alkalies are derived. 


Ammonium Bicarbonate * Ammonium Chlorides Calcium 

Chloride ¢ Caustic Potash * Caustic Soda * Causticized Ash 

Chlorine * Modified Sodas ¢ Para-dichlorobenzene ¢ Salt 
Potassium Carbonate * Soda Ash ¢ Sodium Nitrite 


Proghess duc FeTeolcicve 


-+-+-and a famous Process that 


keeps pace with its development 
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proximately $600,000,000 a year—an ay- 
erage of $20 per motorist. As a matter 
of fact, many men engaged in the oil 
business, although cognizant of the 
great technological strides that have 
been made during the past two deca:les 
in the manufacture of gasoline and lu- 
bricating oils, probably have _ not 
thought of the scientific and technical 
men responsible for that technological 
progress as a “brain trust.” 

Unlike some other “brain trusts,’ 
they have made no radio addresses, 
have evolved no “rubber dollars,” have 
written no daily columns for the news- 
papers. But they have given billions of 
dollars of additional purchasing power 
to the nation’s motorists by bringing 
lower-cost gasoline to the public. They 
have played a major role in bringing 
about the remarkable expansion of 
automobile ownership in the United 
States to the point where two out of 
every three families enjoy the benefits 
ou automobile ownership, despite the 
fact that the income of a majority of 
such car-owning families is less than 
$30 a week. 

Probably no other “brain trust” in 
history has contributed so much to the 
sum of human happiness as has that 
group of men in the petroleum in- 
dustry which has fostered the techno- 
logical progress in the making of gaso- 
line and lubricating oils, says the 
American Petroleum Institute. 

During the past 15 years petroleum 
technologists have been able to reduce 
by 3 cents the cost of manufacturing a 
gallon of gasoline from crude oil. Auto- 
mobile owners use about twenty billion 
gallons of gasoline annually, so that 
the savings from those recent manufac- 
turing refinements amount to $600,000,- 
000 annually. These savings have been 
passed along to the consumer, along 
with other substantial savings resulting 
from improved methods of producing 
crude petroleum. 

At close range, the work of the petro- 
leum chemists, ever in search for more 
efficient processes and methods, seems 
prosaic and uninteresting. They may 
spend many months and many thou- 
sands of dollars in the study of corro- 
sion of distilling equipment, or in the 
study of methods to remove certain un- 
desirable substances from lubricating 
oil. Patiently and faithfully the scien- 
tists work on one detail at a time. But 
when those details are viewed together 
in broad perspective, their importance 
is understood. When their collective re- 
sult, measured in billions of dollars in 
savings in costs of petroleum products 
to the public, is visualized, the work of 
petroleum technologists takes on real 
significance. 

Petroleum technologists are discon- 
tented men. Not that they do not enjoy 
their work, but they are never satisfied 
with their accomplishments. They de- 
vise means to transform petroleum 
molecules into other molecules more 
suited to the needs of modern ma- 
chinery than the oil as made originally 
by nature. Having accomplished that, 
they still strive to improve their meth- 
ods. They spend something more than 
$12,000,000 a year in their experiments, 
and the oil companies gladly foot the 
bill, knowing that such investment in 
research is money well spent. 

Every dollar spent in research by the 
petroleum industry has added many 
dollars in purchasing power to the 
American public in lower prices and 
improved products. 
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“VULCAN 


SUPERIOR’ TONGS 
handle 


BOTH Pipe 
and Fittings 


“Vulcan Superior” is 
a universal service 
tongs for both pipe and 
fittings—TWO tools in 
one. You 
from one to the other 


can switch 
instantly —no parts to 
change, no adjustments 


to make. 


Seven sizes, with either flat 

link or cable chain, handle 
pipe and fittings from 1% to 
12 inches. Fully guaranteed. 


ALSO “VULCAN” VISES 


Genuine 
“Vulcan” — 
the original 
Chain 


Pipe Vise. 


“Vulcan Superior” 
Pipe Vise with “‘overhead” 
adjusting handle. 


J. H. WILLIAMS & CO. 
216 SPRING ST., NEW YORK 


Headquarters for: Drop-Forged Wrenches (Carbon and 

Alley), Detachable Socket Wrenches, Reversible Ratchet 

Wrenches, ‘‘C’’ Clamps, Lathe Dogs, Tool Holders, Eye 

Bolts, Hoist Hooks, Thumb Nuts and Screws, Chain 
Pipe Tongs and Vises, etc. 


ILLIAMS, 


| America. 





OIL AND STAMPS 


Many Countries Depict Its Progress and Importance 


DR. 


HAT have stamps to do with oil? 
Many will be surprised to learn that 
there are some connections. 

The world wide importance of oil, 
and particularly its responsibility for the 
economic existence of many countries, 
has led postal administration boards in 
several instances to issue stamps depict- 
ing petroleum scenes. 





So we find objects of oil mining chief- 
ly on stamps of the classical oil produc- 
ing countries, like Caucasia and South 
As to the former, it is Azer- 
baidjan, the territory near Baku, the 
center of the Caucasian oil industry 
which issued during the short time of its 
political independence not less than three 
kinds of stamps with oil rigs, one of 
these showing even an eruptive well. 
When in 1922 Azerbaidjan was absorbed 
by the Union of the Trans-Caucasian 
Soviet Republics, the latter not only took 
possession of the oil fields of Baku, but 
also chose them as a model for the de- 
sign of the stamps: 

Comparing the Caucasian oil rigs with 
those seen on the stamps issued by the 
South American states not only the dif- 
ference of the landscape but also another 
striking feature can be observed. It is the 
enormous difference in the technical exe- 


IWAN KARL TURYN, 


Vienna 


cution of the oil rigs. In the Old World 
still the old wooden towers—in the New 
World the modern, thin steel towers. An 
imposing impression, although similar 
ones have been seen in the Caucasus, 
shows the oil rig erected far in the open 
sea at the coast near Comodoro Riva- 
davia, reproduced on the 50 cent stamp of 
Argentina. These characteristic facts can 
also be seen easily on a stamp of Peru 
and, even more distinctly, on four stamps 
of Colombia. On one of them not only 
the oil rigs but also oil tanks made of 
steel are seen. 

A comparison of these tanks and those 
showing a view of the oil port of Wilem- 
stad at Curacao, as reproduced on the 6- 
cent stamp of the Netherlands, with the 
stamps of Azerbaidjan and their primi- 
tive oil tanks, best demonstrate the prog- 
ress made particularly in the technics of 
storage within the last few decades. 

But there is a far greater difference 
between the former and the present days 
which will be obvious when looking at the 
starp of Iraq, showing the kuffas (the 
round boats on the Euphrates) pene- 
trated with asphalt, and on the other hand 
the oil propaganda made on the edge of 
the current stamp of France. 

Known to the engineers of modern 
street building is the famous Asphalt 
Lake of Trinidad. The view. on the 6- 
cent stamp of this British colony illus- 
trates. its discovery in 1595. All this is 
told by a little slip of paper, a stamp. 

However, the reproduction of the 
history of oil on stamps is not yet com- 
plete. We still miss stamps showing the 
processing, the pipe lines, the tankers, 
and cars which convey the liquid gold of 
the earth to the consumer. Above all, we 
lack stamps with the photos of the pio- 
neers and leaders of the oil industry, viz., 
those men who, beginning on a small and 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 87 





! BEAR for Punishment \ 


Wher XL ON ALL SMALL FIELD AND REFINERY LINES 


Let one of these burly customers once “pin the 7 
hug” on a job... . and the worst of conditions can’t 


shake it off. It won’t let go for at least five years 


. +. On any pressure up to 800 lb. at 750° F....or LIST 960 
on any cold working pressure up to 1500 lb. This 


endurance is bred in the bone by Chapman’s metal- 


lurgists and master machinists, and backed by Chapman’s unconditional A) ] ( V }) 
guarantee. What’s more—you don’t have to stock replacements for List b Ce at eC a ve 





960’s stainless steel parts. 


This cost-cutting, maintenance-saving valve is available in 8 sizes—14" to 
2"—from Chapman’s plant and warehouses. And it may be had in certain 
special alloys for extreme conditions. Write, wire or phone the nearest 


Chapman office on all your small valve requirements. STANDARDIZE G\ 
LIST 960. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 


Indian Orchard, Massachusetts 
BRANCH OFFICES: New York, Phil- Atlanta, Chicago, Cleveland, 
adelphia, Pittsburgh, St. Louis, Salt Tulsa, Boston, Denver, De- 
lake City, San Francisco, Syracuse, troit, Houston, Los Angeles. 


List 960 is made of forged steel, 

in the rising-stem type, with 

quick opening threads that never 

stick: Valve may be repacked un- 

der full pressure, when in the 
open. position. 
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precarious scale, led the world’s fight for 
oil and won. Once, scarcely three years 
ago, the mightiest oil country of the 
world and at the same time a keen pro- 
ducer of memorial stamps, the United 
States of America, let the opportunity of 
celebrating a jubilee of the oil industry 
with the aid of the Post Office Board 
slip by unused. It was the 75th anni- 
versary of the day when, in 1859, Col- 
onel Drake drilled the first oil well in 
America. But perhaps there will soon be 
another opportunity to repair this case of 
neglect, maybe in 1939, if John D. Rocke- 
feller, the founder of the Standard Oil 
Group, would have been still alive on his 
100th birthday. Whether this or any other 
memorial day in this or any other country 
there will be no lack of events in the 
future to commemorate the oil and its 
industry on stamps. 





VY PLANT ACTIVITIES VY 


Tanker: The Atlantic Refining Com- 
pany has let contract to Sun Shipbuild- 
ing and Drydock Company, Chester, 
Pa., for construction of a third 18,500- 
ton all-welded, turbo-electrically-driven 
tankship, at estimated cost of $2,500,000. 
This is a sister ship to the “Robert H. 
Colley,” which was launched from the 
Sun shipyard July 9. Delivery is sched- 
uled in January, 1940. 


Improvements: Standard Oil Com- 
pany of New Jersey, according to re- 
cent announcement plans to spend 
around $38,000,000 for improving and 
extending its refining facilities during 
this year. 










Low steam consumption 


maintained 


Moderate speed per- 
mitting direct drive 
or low gear ratio 


COMPRESSORS 
PUMPS 


FANS 
BLOWERS 


Wide, flexible speed 


range 


easily controlled 


PEPER OA BLE 






Typical Equipment - 
Recently Installed in 
Refineries with 
TROY-ENGBERG 
STEAM ENGINES 


as the Power Units 





Inducement No. 1... 


952 Railroad Ave. 


High-starting and 
bre pateatbibatbateme ced ae atts 


No explosion hazard 
Very low maintenance 


Oil-free exhaust, 
if desired 


The modern steam engine — exemplified by the 
TROY - ENGBERG STEAM ENGINE — offers two 
major inducements to oil refineries for driving 
equipment such as illustrated above. 


costs — all costs — are ex- 
ceptionally low. Under many conditions they 
are lower than with any other type of power 
unit. Maintenance is practically negligible. 


Inducement No. 2. . . driving characteristics are 


ideal for many operating requirements. High- 
starting torque; quick-starting; wide flexible 
speed range responsive to automatic control; 
conservative speed, permitting direct or low 
ratio connections. Gnavevteclatics such as 
these dre very useful. 


Bulletin 305 gives full details of the Engines; 
Bulletin 107 describes the Generating Sets; and 
Bulletin 101 gives the details of a Survey show- 
ing /2-cent per kwh power cost with these en- 
gines. Send for copies. 


Photograph shows blower recently installed 
in an eastern refinery with the Troy-Eng- 
berg Steam Engine as the power unit. 


TROY ENGINE & MACHINE CO. 


Established 1870 
Troy, Pa. 
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Refinery: Worth Refining Company, 
Blue Island, Illinois, near Chicago, with 
capacity of 1500 barrels per day, has 
started operations, running on Allegan, 
Michigan, crude. Products are gasoline, 
kerosine, distillate and fuel oils. T. F. 
Thompson and Geo. E. Phoeniz are in 
charge. 


Gasoline Plant: Gulf Coast Develop- 
ment Company, Jennings, Louisiana, is 
reported planning construction of a 
new natural gasoline plant in that area. 


Refinery: British American Oil Com- 
pany, Calgary, Alberta, Canada, has 
started construction of a 4500-barrel 
combined skimming and cracking plant, 
complete with gasoline recovery and 
stabilization system. The same com- 
pany is installing improvements to in- 
crease capacity to 11,000 barrels per 
day at its Montreal, Quebec, refinery. 
Improvements include equipment for 
vacuum distillation and asphalt manu- 
facture and high temperature cracking 
and reforming, with additions to the 
gasoline recovery, and stabilizing 
systems. 


Hydrogenation: I. G. Farbenindustrie 
Aktiengesellschaft, which operates 
four Bergius catalytic hydrogenation 
plants for producing synthetic motor 
fuel from German brown coal, is re- 
ported planning construction of four 
more such installations. Likewise the 
operators of the three German Fischer- 
Tropsch type catalytic synthesis plants 
are reported planning important addi- 
tions. 


Fire: Sinclair Refining Company, 
Company, Wellsville, New York, suf- 
fered damages estimated by the com- 
pany at $1,000,000, including equipment 
and oil stocks in a spectacular fire 
which occurred during the latter part 
of July. Chief damage was confined to 
the solvent-dewaxing plant. 


Acquired: Universal Oil Products 
Company has announced that it does 
not expect to operate the Gladewater, 
Texas, refinery of Solvex Refining 
Company. The company supplied some 
of the equipment used in the plant 
when it was erected about two years 
ago. It was shut down in March and 
is now offered for sale. The refinery 
came into possession of Universal, it 1s 
understood, when the latter acquired a 
mortgage covering physical assets of 
Solvex Refining Company. 


Cracking: Rodessa Oil & Refining 
Company, Shreveport, has complete 
construction and is making test runs 
on its new Forward cracking process 
installation at Cedar Grove. News re- 
ports state that Hurricane Petroleum 
Corporation, owned by the same in- 
terests, is planning erection of a similar 
unit at its Overton East Texas refinery. 


Cracking: Petrol Block, S. A. Ploestt, 
Roumania, has completed installation 
of a new 3500-barrel Dubbs selective 
cracking unit for processing toppe 
crude. The company is mentioned as 
planning erection of polymerization 
facilities. 


Improvement: “Columbia” Societe 
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its program of comprehensive planning 
for processing available raw materials 
into marketable products, has con- 
stantly collaborated in the develop- 
ment of new processes and equipment 


to meet the changing and increasing 


market demands of this territory. 
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Franco Roumaine de Petrole, Ploesti, 
Roumania, is revamping an existing 
Winkler-Koch distillation unit to a new 
hook-up and is completing a combina- 
tion cracking, reforming and coking 
unit. A. Lachman vapor-phase-treating 
system is going in and a stabilization 
and gasoline recovery plant is under 
construction, with contract to A. F. 
Craig & Company, Ltd. 


Solvent Plant: Anglo Iranian Oil 
Company, Ltd., is building a combina- 
tion Edeleanu sulfur dioxide and benzol 
dewaxing and extraction plant at Llan- 
darcy, Wales, to be completed this fall. 
At the company’s Abadan, Iran, re- 
finery a 10,000-barrel Edeleanu sulfur 
dioxide extraction plant is under con- 
struction. 


Solvent Plant: The Russian govern- 
ment is building a 3000-barrel Duo Sol 
solvent extraction plant, a Bari-Sol de- 
waxing plant, and a contact filtration 
plant for prdouction of aviation lubri- 
cating oils at Grozny. 


Solvent Plant: de Bataafsche Petro- 
leum Mij. is building an 8000-barrel 
Edeleanu sulfur dioxide extraction 
plant at its Dutch East Indies refinery 
for operation on naphtha. 


Solvent Plant: Raffineria di Olii, S.A. 
at Fiume, Italy, plans to start construc- 
tion of a new Edeleanu combination 
plant using sulfur dioxide and benzol 
for dewaxing and solvent extraction 
work. Dewaxing capacity is 65 tons per 
day and extraction capacity is 100 tons 
per day. 
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*PACKLESS” FLOAT BOXES 


F YOU want to end the nuisance... 

expense ... and possible danger 
of stuffing boxes that leak, standard- 
ize on Davis’ new line of float boxes 
and lever operated valves featuring the 
patented DAVIS “DIA-BALL” PACK- 
LESS HEADS! 

The unit pictured, above consists of 
a No. 162 D Float Box with pilot valve 
actuating a No. 14 Diaphragm motor 
valve. The inset shows a cross-section 


of the “DIA-BALL” construction used 
on the float box. 

The diaphragm sealed ball - joint 
eliminates leakage, minimizes friction, 


and stops maintenance worries. Ask . 


for detailed information about this 
exclusive Davis feature which is now 
available in a complete line of float 
boxes and control valves for oil refin- 
ery and natural gasoline plant service. 
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Refinery: Mid-West Refining Com- 
pany will complete construction work 
by mid-August on a 2000-barrel daiiy 
capacity crude skimming plant at Ar- 
tesia, New Mexico. The company has 
made a long-term contract with Artesia 
Pipe Line Company for the delivery of 
37-gravity crude from fields in the Ar- 
tesia district. Errol C. Holt and Mack 
Hall, both of Dallas, Texas, who for- 
merly operated plants in the East Texas 
field, are the principal owners of the 
Mid-West Refining Company. Chas. 
Stagmiller will be plant superintendent. 


Gasoline Plant: General American 
Gasoline Company, Dallas, has modern- 
ized and increased the capacity of its 
natural gasoline plant in the Glade- 
water section of the East Texas field 
from 12,000 gallons to 17,000 gallons 
daily. The company recently acquired 
gas contracts covering 200 wells and 
the gathering lines serving same from 
the Gladewater Gasoline Company. 


Refinery: Cargo Oil Corporation, 
Wichita Falls, is erecting a 1000-barrel 
daily capacity crude-topping plant at 
Mankins, Texas, on the Wichita Valley 
Railroad. The company acquired Ana- 
rene Refining Company’s idle plant at 
Anarene, Texas, and is utilizing a por- 
tion of the equipment in the Mankins 
installation. Crude supply will be ob- 
tained from the nearby K-M-A field. 
George Golden, veteran North Texas 
refiner, is president of Cargo Oil Cor- 
poration. 


Information on 
Motor Gasoline 


ERVICE station gasolines in the va- 

rious price classifications fall into 
definite groups with regard to octane 
rating, distillation range, vapor pres- 
sure, and other characteristics, accord- 
ing to a gasoline survey report for the 
winter of 1937-38, just issued by the 
Bureau of Mines, U. S. Department of 
the Interior. 

Gasoline survey reports are made 
semi-annually by the Bureau of Mines 
to give information as to the quality of 
gasolines sold generally throughout the 
United States. This information is de- 
sired by automobile designers to enable 
them to provide the best engines pos- 
sible to take advantage of the char- 
acteristics given to the gasolines by the 
skill of the refiners. The reports also 
supplement surveys made by individual 
petroleum refiners who need to know 
the characteristics of gasolines being 
made by all other refiners so they can 
manufacture a product within the limits 
of uniformity required for satisfactory 
engine operation. 

For more than 20 years the Bureau 
of Mines has reported periodically on 
analyses of gasolines sold to the general 
public at service stations throughout 
the United States. Recently these sur- 
veys have been made in cooperation 
with the Cooperative Fuel Research 
Committee, which is a joint activity of 
the Society of Automotive Engineers, 
the American Petroleum Institute, the 
Automobile Manufacturers’ Association, 
and the National. Bureau of Standards. 
The paper just issued in this series, 
Report of Investigations 3408, Coopera- 
tive Fuel Research Motor Gasoline Sur- 
vey, Winter, 1937-38, Compiled by E. C. 
Lane, may be obtained without cost 
from the Bureau of Mines, Information 
Division, Washington, D. C. 
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Fundamental Physical and 
Chemical Data 


Phase Equilibrium in Hydrocarbon 
Systems. Thermodynamic Properties of 
Isobutane, B. H. SAce anp W. N. Lacey, 
Ind. & Eng. Chem. 30 (1938) pp. 673-81. 


The author notes that available experimental 
information relative to the thermodynamic be- 
havior of isobutane has been meager. Such as is 
available is reviewed. In the investigation re- 
ported, specific volumes, vapor pressures, heat 
capacities, Joule-Thomson coefficients, and latent 
heats of vaporization were experimentally deter- 
mined at temperatures from 70° to 250° F. From 
these data, together with some other pertinent 
published information, the changes in enthalpy, 
entropy, and fugacity for changes in tempera- 
ture and pressure were calculated. The results 
of the experimental work, as well as values of 
the derived properties mentioned, are presented 
in tabulated and graphical form. 


repens Equilibrium. Apparatus 


for the Study of Systems with Volatile 
Components, G. ScatcHarp, C. L. Ray- 
MOND, AND H. H. Gi_Mann, Jour. Am. 
Chem. Soc. 60 (1938) pp. 1275-1278. 


The study of vapor-liquid equilibria in systems 
of volatile components comprises the determina- 
tion of the compositions of the vapor and liquid 
phases at equilibrium, and of the temperature 
and pressures corresponding. An equilibrium still 
is described with a Cottrell pump that is heated 
only by the equilibrium vapor. Auxiliary appara- 
tus for the precise measurement of temperature 
and pressure is described and the procedure for 
making measurements is given. Temperature can 
be measured to 0.0001° C. and the pressure to 
0.01 mm. Under reasonably favorable circum- 
stances the compositions of the liquids in the 
inner boiler and the condensate trap may be 
determined to less than 0,1 percent. 


Thermal Data on Organic Com- 
pounds. The Heat Capacity and En- 
tropy of t-Butylethylene, W. D. Ken- 
NepY, C. H. SHomate, AND°’G. S. Parks, 
Jour. Am. Chem. Soc. 60 (1938) pp. 1507-9. 


The heat capacity of the olefin t-butylethylene 
was measured between 80° and 298° K. The 
compound exists in two crystalline forms at low 
transition with a transition point at 124.9° K. In 
magnitude the heat of transition (12.35 cal. per 
g.) is almost four times that of the heat of fu- 
sion of the Crystals II. The specific heats and 
transition and fusion heat data are given in tabu- 
lar form. Using the heat capacity data secured, 
the authors calculated the entropy of liquid 
t-butylethylene at 298.1° K. The detailed entropy 
increments are tabulated. With similar pes ie 
tions on the corresponding solvents, it is possi- 
ble to estimate the free energy change in the 


74 


dehydrogenation process in which t-butylethane 
is dehydrogenated to give t-butylethylene. The 
result of these calculations is in good agreement 
with previous results of Parks and co-workers in 
which the free energy of dehydrogenation of 
paraffins to olefins was determined. 


Boiling Points for Benzene, Ethylene 
Chloride, n-Heptane and 2,2,4-Trim- 
ethylpentane over the Range 660- to 
860-mm. Pressure, E. R. SMITH AND H. 
MaTHESON, J. Research Natl. Bur. Stand- 
ards 20 (1938) p. 641. 


The boiling points and vapor pressure relation- 
ship of benzene, ethylene chloride, n-heptane and 
2,2,4-trimethylpentane were determined using re- 
distilled water as the primary reference standard. 
Substances were prepared by fractionally distill- 
ing reagent grades of the four organic liquids 
through a 40-bulb vacuum-jacketed Swietoslawski 
column equivalent to about 25 theoretical plates. 
The data are arranged in tables showing the com- 
parative boiling points of each of the organic 
liquids and water at the same pressures over the 
range of pressure 660 to 860 mm. Equations for 
the relative volatilities of the two systems ben- 
zene-ethylene chloride and n-heptane-2,2,4-trim- 
ethylpentane were also developed and the ac- 
curacy of Duhring’s rule for the empirical rela- 
tion between the temperatures at which two 
liquids have equal vapor pressures tested. 


Thermal Conductivity of Liquids; 
Binary Mixtures of Water — Methyl 
Alcohol and Water—Ethyl Alcohol, O. 
K. Bates, G. HAzzarp, AND G. PALMER, 
Ind. & Eng. Chem. 30 (1938) pp. 314-18. 


Improvements in the operation of the appara- 
tus previously described by Bates for the deter- 
mination of the thermal conductivity of liquids, 
are described. The results of the determinations 
of the thermal conductivity and the tempera- 
ture coefficients of _thermal conductivity for 
solutions of water and methyl alcohol, and water 
and ethyl alcohol are given. Calculations of the 
thermal conductivity of binary solutions from the 
conductivities of the two components is discussed. 


Chemical Composition and 
Reactions 


Identification of Alkylbenzenes. 
Identification of the Eight Amylben- 
zenes and Cyclopentylbenzene by 
Means of Their Mono- and Diacetamino 
and Monobenzamino Derivatives, V. N. 
IPATIEFF AND L. SCHMERLING, Jour. Am. 
Chem. Soc. 60 (1938) pp. 1476-79. 

It was shown in a previous paper that monoal- 
kylbenzenes can be identified by means of the 


acetamino derivatives that are obtained by the 
nitration of the hydrocarbon, followed by _re- 


duction of the nitro compound and subsequent 
acetylation of the amine. In the present paper 
the characterization of the eight amylbenzenes 
and cyclopentylbenzene is described. 


The Induced Liquid Phase Decompo- 
sition of Hydrocarbons, P. L. CRAMER 
Jour Am. Chem Soc. 60 (1938) pp. 1406-10. 


A study was made of the induced liquid phase 
decomposition of a number of paraffinic, ole- 
finic, aromatic, and hydroaromatic hydrocarbons 
as initiated by the thermal decomposition prod- 
ucts of tetraethyllead. With the exception of the 
aromatic hydrocarbons, induced reactions oc- 
curred with all of the hydrocarbons, the type 
and the extent of the reactions apparently de- 
pending on the class of hydrocarbon and the 
molecular structure of the hydrocarbon. Evidence 
is presented in support of the assumptions that 
the induced reactions are initiated by free ethyl 
radicals, and also that the influence of the class 
and the molecular structure of the hydrocarbon 
on the reactions may be determined by the rela- 
tive amounts and reactivities of the primary, 
secondary, and tertiary hydrogen atoms in the 
molecule. Certain analogies between the reaction 
data and data on the stability, oxidation, and 
knocking characteristics of the paraffins from 
the standpoint of chain mechanisms involving 
free radicals are pointed out. 


The Reaction between Sulfur Dioxide 
and Olefins, Copolymers from Mixtures 
of Olefins, Acetylenes, and Olefin 
Derivatives with Sulfur Dioxide, C. S. 
MarveL, S. J. Davis, AND F. J. GLAvIs, 
Jour. Am. Chem. Soc. 60 (1938) pp. 
1450-55. 


Treatment of mixtures of olefins with sulfur 
dioxide in the presence of suitable peroxide cata- 


lysts gives polymeric products. These products’ 


have the approximate composition which would 
be expected for copolymers if the olefins were 
combined in the ratio in which they were intro- 
duced into the reaction mixtures. When an 
equimolecular mixture of olefins was used the 
product was shown definitely to be a copolymer 
of the type olefin (1)-SO:-olefin (2)-SO:-. 


The Condensation of Aliphatic Alco- 
hols with Aromatic Hydrocarbons. The 
Preparation of Mesitylene and sym- 
Triethylbenzene, J. F. Norris Anp J. N. 
INGRAHAM, Jour. Am. Chem. Soc. 60 
(1938) pp. 1421-23: 


Methods are described for the preparation of 
mesitylene by condensing methyl alcohol wit 
toluene or m-xylene in the presence of aluminum 
chloride and for the preparation of symmetrica 
triethylbenzene from ethyl alcohol and benzene. 
In the study of the mechanism of the condensa- 
tion it was shown that the two alcohols react 
with aluminum chloride and form compounds 
having the formula ROAICl2, which compounds 
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Probably the oldest oil refinery in the world 
sill uses the primitive and inefficient methods 
od thousands of years ago. Oil skimmed from 
surface pools is heated in a type of oven and 
then run through primitive stills from which 
nothing but products of nondescript character 
an be expected. 

A few hours’ journey away is a modern re- 
inery, using cracking processes licensed by 
Gasoline Products Company, Inc. As complete 


HOUSANDS OF YEARS APART IN METHODS— 
BUT ONLY A FEW HOURS APART IN LOCATION 


LICENSES granted under United States and Foreign Patents for: Cross, de Florez, Holmes-Manley, Tube and Tank Cracking Pr Uni-Coil Injection Process and Combination Cracking Units 
Licensing Agents: THE M. W. KELLOGG CO.. Jersey City, New Jersey, or its European Representative: COMPAGNIE TECHNIQUE des PETROLES, 134 Boulevard Haussmann, Paris, France 


in equipment as any large United States refin- 
ery, it turns out products of a quality compa- 
rable with those of any refinery anywhere. 

Gasoline Products Company, Inc., licensor of 
modern cracking processes, has played an im- 
portant part in the development of the present 
state of the pyrolitic cracking art. 

Investigate the advantages of combination 
cracking units and specialized types of crack- 
ing licensed by this organization. 
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decompose when heated to produce RCI + AIOC|. 
In the presence of additional aluminum chloride, 
the usual Friedel-Crafts synthesis takes place. 


Condensations by Sodium. The 
Wurtz-Fittig Synthesis of Amylben- 
zene and Some Reactions of Benzyl- 
sodium, A. A. Morton AND F. FALtwe t, 
Jr., Jour. Am. Chem. Soc. 60 (1938) pp. 
1429-31. 


Possible combinations of organosodium com- 
pounds and organic chlorides in the Wurz-Fittig 
synthesis of amylbenzene have been studied. The 
reaction is capable of giving high yields of prod- 
ucts other than those from the expected coupling. 
Benzylsodium reacts more smoothly and gives 
far better yields with alkyl halides than does 
amyl- or phenylsodium. In general its use is pre- 
ferred where the nature of the product permits. 
Diphenylpropane can be prepared by reaction of 
benzyl sodium with methylene dichloride. Trioxy- 
methylene reacts with amyl-, phenyl-, or benzyl- 
sodium yielding hexyl, benzyl, and phenyl-ethyl 
alcohols, respectively. 


Manufacture: 
Processes and Plant 


Heat-transfer Equation for Fluid 
Flow in Tubes, E. Hormann, Z. ges. 
Kalte-Ind. 44 (1937) pp. 99-107. 


The author develops an equation that is 
claimed to represent heat interchange between 
a fluid and the walls of the tube in which the 
fluid is flowing more closely than does the 
Prandtl-ten Bosch equation. Data from prac- 
tical tests are discussed. 


Fluid Flow through Granular Beds, 
P. C. CARMAN, Trans. Institution of Chem. 
Engrs. 15 (1937) pp. 150-66. 


The laws of the flow of fluids through porous 
media have many practical applications. To the 
chemical engineer, such laws form the basis of 
design of packed towers and of converters con- 
taining granular catalysts. The fundamental laws 
of filtration, both for the cake and for the filter 
medium, rest on the study of flow through 
porous media. An understanding of these laws 
is essential in the calculation of the movements 
of ground waters, of petroleum, and of natural 
gas through sand and rock, in deciding the 
extent of seepage through the subsoil of dams 
and of large buildings, and in determining the 
permeability of concrete and of other building 
materials, in the present case the author deals 
with the subject of unconsolidated grains and 
is largely concerned with the importance of the 
method of plotting by means of dimensionless 
groups. The theoretical development of the sub- 
ject is reviewed, and 59 references are cited. It 
is shown that the dimensionless groups orig- 
inally used by Blake for flow of fluid through 
granular beds provide an excellent correlation 
for beds of spherical grains, and that this ex- 
tends over a wide range of experimental data. 
In the streamline region, where D’Arcy’s law 
holds, Kozeny has provided a theoretical basis 
for Blake’s method of correlation, and the form 
of D’Arcy’s law which results has been termed 
Kozeny’s equation. Satisfactory data for non- 
spherical particles are few, but it appears that, 
in the streamline region, Kozney’s equation is 
valid within an error of 10%-20% for all shapes 
of particle. In the turbulent region, the Blake 
plot correlates spheres and curved shapes such 
as saddle tower-packings, but is not satisfactory 
for rings. An interesting development is that, 
for a powder, Kozney’s conception of a “mean 
hydraulic radius’ for a granular bed is ap- 
plicable to the correlation of measurements of 
capillary rise and permeability. As a corollary to 
this, since both correlations involve the value of 
the specific surface of the powder, measurements 
of capillary rise and of permeability, respectively, 
offer two new and independent methods for de- 
termining the specific surfaces of powders. 


Heat Transfer to Small Particles by 
Natural Convection, Percy MEYER, 
Trans. Institution of Chem. Engrs. 15 
(1937) pp. 127-30. 


The author deals with heat transfer to bodies 
in a fluid medium, in which the effects of con- 
vection and conduction cannot easily be isolated 
but are best considered together. With large 
objects such. as heating coils or radiator ele- 
ments, it is usual to distinguish between “forced 
convection” in which the fluid is forced over 
the heat exchange surface, and “‘natural convec- 
tion” when the fluid moves only by the develop- 
ment of convection currents of hot or col 
fluid arising from the heat exchange itself. With 
small particles, this distinction is less sharp. I 
the particles are so small as to remain suspende 
in a stream of air, a limit is placed upon the 
turbulence that obtains between the main cur- 
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A stream is a current and the 
stream of gasoline coming off a 
skimming plant is a current lia- 
bility because you cant sell it 
and get the price for it 


The stream of gasoline coming 
off a Dubbs unit is a liquid asset, 
even when gasoline prices are 
low, because Dubbscracked gas- 
oline goes to market when 
straight-run gasoline goes to 
storage 


Universal Oil Products Co 
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rent of air and the particles suspended in it. 
The smaller the particle, the less is the differ- 
ence between the velocities of the particle and 
the stream of air. To the extent, therefore, that 
heat-exchange between hot vapor and finely- 
divided particles occurs by natural convection, 
the conditions here considered apply to a wide 
range of industrial operations such as heating 
of powdered solids in suspension in air or flue- 
gas, evaporation or attainment of spontaneous 
ignition temperature of fuel sprays in internal 
i evaporation of mists or 


combustion engines, 

clouds, spray-drying, and so on. The author 
cons‘ders the theoretical development of the 
subject. 


A Method of Graphical Computation 
for Complex Distillation Systems, 
Percy Meyer, Trans. Institution of Chem. 
Engrs. 15 (1937) pp. 209-22. 


The subject is one of complex algebra in 
theory, and of diverse conditions of operation 
in practice. The author presents a simplification 
of algebraic procedure applicable to those cases 
in which a large number of components is 
present, and in which the simplest form of the 
distribution law is applicable to each compo- 
nent, namely, Y = K. 


x 

A method of graphical computation is evolved 
in which the coordinate scales are units of com- 
ponent quantity and of component volatility 
respectively. However, instead of using absolute 
units, “reduced units’ are used. These are then 
correlated by means of a smooth curve, which 
represents the effect of a given distillation sys- 
tem, even for very complex mixtures. The meth- 
od derived is applied to a number of typical 
problems. Reference must be had to the context, 
because this is too detailed for abstracting. 


A Study of Plate Efficiency in Frac- 
tionating Columns, F. Rumrorp, K. 
LucKHURST, AND A. MILLIEN, J. Roy. 
Tech. Coll. (Glasgow) 4 (1938) pp. 239-51. 

The entrainment in a 10 plate fractionating 
column, using 10% brine solution, pumped at 
a rate of 35 lb./hr. increased from 0.1 to 6 lb. 
of liquid per 100 lbs. of vapor as vapor velocity 
increases from 0.75 to 4.7 ft. per sec. Using an 
EtOH-H:O system, it was found that individual 
plate efficiencies were variable: over-all plate ef- 
ficiency ranged from 92 to 110%. 


Operating Characteristics of Packed 
Columns. A New Method of Correlat- 
ing Gas Absorption Data, C. C. Furnas 
AND F. BELLINGER, Trans. Am. Inst. Chem. 
Engrs. 34 (1938) pp. 251-86. 


Although packed columns are extensively used 
for the operations of distillation, gas absorption 
and heat transfer, there is still a lack of funda- 
mental information available about this type of 
apparatus. The work on gas absorption reported 
in this paper is the first part of a fundamental 
study of the factors affecting gas absorption, 
heat transfer and distillation in packed towers. 
Data with respect to pressure drop, liquid hold 
up and coefficients of absorption of COs: in 
NaeCOs solutions in a 12-inch diameter tower 
are presented for three different packings: 
3%-inch Raschig rings, l-inch Raschig rings and 
l-inch Berl saddles. A new method of correla- 
tion was developed whereby the performance of 
all three packings can be presented as a single 
function of liquid velocity and liquid hold-up. 
The results are summarized by the equation, 


at 25°C., M = 0.5, x = 0.20 
[1-18 ,A0.82 
Koa = 0.37 x 10-6 





H 
where H is the liquid hold-up for a given rate of 
flow. The hold-up is found to vary with rate of 
liquid flow according to the equation, 

H=CLs 

C and s were determined for each packing. An 
approximate evaluation of kga (coefficient of 
absorption for the gas film) was made. This co- 
efficient is of such a size that the gas film has 
a negligible effect for many conditions but for 
low gas flows, very high liquor rates or large- 
sized packing it becomes 4mportant. 


Adsorption, Absorption and Con- 
densation in Recovery of Solvents, C. 
A. BuLKeLey, Chem. & Met. Engr. 45 
(1938) pp. 300-5. 


The author considers methods of solvent re- 
covery, including those based on adsorption, 
absorption and condensat‘on. Activated carbon 1s 
generally used in the adsorptive processes, be- 
cause both activated alumina and silica gel 
have selective preference for water vapor, which 
limits them largely to use in connection with 
drying and air-conditioning operations. An ad- 
sorption recovery system is relatively high im 
first cost, but it is characterized by low operat- 
ing and maintenance costs in comparison to the 
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value of the recovered solvent. When rich vapor 
mixtures are available the absorption method is 
advantageous. Recovery efficiency may not be 
quite as high as that secured by adsorption. The 
advantage of the absorption process lies in the 
ease of continuous operation under more or less 
fixed conditions and the simultaneous continu- 
ous operation of the three steps of absorption, 
regeneration and rectification of the recovered 
solvent. In the condensation methods, the gas 
may be cooled by passage over extended cold 
surfaces, or by ‘passage through a chamber in 
which a refrigerated liquid is atomized ‘by spray 
nozzles under pressure. The spray chamber 
method of solvent recovery is considered in 
somewhat greater detail by the author than the 
other method. Two charts of vapor pressure are 
given, each covering 45 compounds. 


The Production of Fischer-Tropsch 
Coal Spirit and Its Improvement by 
Cracking, C. S. SNopcRASS AND M. PrEr- 
RIN, Jour. Inst. Pet. Tech. 24 (1938) pp. 
289-301. 


The two main methods of obtaining liquid oil 
products from coal are Hydrogenation and the 
Fischer-Tropsch Process. The first operates un- 
der conditions of high, temperature and high 
pressure, producing motor spirit directly without 
the necessity of further processing. The second is 
a low-temperature, low-pressure process, the 
products from which are partly motor spirit, 
and partly heavier oil that must be converted 
by suitable procedure into motor spirit. The.raw 
material of the Fischer Process is a mixture of 
carbon monoxide and hydrogen in the ratio of 
1:2 by volume. Ordinary water-gas, made under 
modified conditions of producer operation, is the 
cheapest source of the raw. synthesis gas. Sul- 
phur is removed from the gas in a _ two-stage 

urification plant. The synthesis of hydrocarbons 
elo the purified gas takes place in two stages 
under controlled conditions of temperature and 
pressure in the presence of a catalyst, which 
may be composed of a cobalt salt distributed 
over a kieselguhr base. The reaction is strongly 
exothermic and the energy released is removed 
immediately by the production of steam at con- 
stant temperature and pressure. The synthetic 
products are condensed and the gas leaving the 
condensing equipment treated in an activated 
carbon plant to remove low boiling hydrocar- 
bons. A refiner who adopts the Fischer synthesis 
of the latest type must consider the economic 
problem omens | in the somewhat large produc- 
tion of paraffin wax, for this represents about 30 
per cent of the stock that would be available 
for cracking. Oils from the Fischer-Tropsch 
plant are characterized by poor anti-knock values 
and by their highly refractory nature. The so- 
called True - Vapour- Phase Process has been 
found capable of doing the cracking work. Plants 
have been built at Holten near Oberhausen, and 
one at Harnes near Lens. Flow sheets and de- 
scriptions of True-Vapour-Phase Process in its 
application to the Fischer products are given. 
Typical results are cited. 


Hydrogenation of Coal and Coal-Tar 
Oils under Turbulent Flow Conditions, 
G. Morcan AND J. T. VERYARD, Jour. Soc. 
Chem. Ind. 57 (1938) pp. 152T-162T. 


In view of the known influence of turbulence 
on chemical reactions between fluids at atmos- 
pheric pressure an investigation was made of 
such high-pressure reactions as the hydrogena- 
tion of coal and coal-tar oils when effected in a 
pipe system operated under conditions of turbu- 
lent flow. The experimental work is described. 
It indicates that, as in reactions at atmospheric 
pressure, the intimate mixing obtained, when 
one of the reactants is flowing under conditions 
of turbulence, accelerates greatly the rate of re- 
action. Low-temperature tar is hydrogenated un- 
der these conditions without use of a catalyst to 
give good yields of gas and light oil; coal sus- 
pended or dispersed in heavy oil is converted 
almost completely into oil in a very short re- 
action time; oad tar acids are converted into 
neutral oils without the use of catalysts. 


Significance of Petroleum Resins for 


- the Coking Tendency and Viscosity of 


Lubricating Oils, H. SCHINDLER AND A. 
Bono, Petroleum 34 (1938) (10); Mo- 
torenbetr. 11 (1938) pp. 2-6. 

Resins were separated from the oil by ad- 
sorption on fuller’s earth from a solution of the 
oil in light petroleum hydrocarbon. The resins 
were recovered from the earth by extraction with 
chloroform and benzine. The removal of the 
resins greatly diminished the Conradson carbon 
residue. There’ was no marked decrease in the 
volatility of the oil. In some instances the 
molecular weight of the resin-free oil was greater 
than that of the original oil. The viscosity of 
the oil was decreased by removal of the resins; 
the resins themselves were highly viscous. The 
aniline points of the oils were raised by removal 
of the resins. Measurements of the surface ten- 
sion led to the conclusion that the abnormally 
high Eotvos constants of heavy mineral oils are 
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Here is the only floating head closure construction 
(Patent 1,895,735) permitting removal and replacement of a 
floating head cover without removing the bolts or taking off 
the nuts. Merely loosen the nuts, turn the ell bolts 90 degrees 
aoe the head is free. Reverse this procedure and the head is 

ome. 


Full bearing of the bolt heads and exact radial align- 
ment is obtained automatically with the “locknotch” milled 
in each bolt hole. Every bolt develops its maximum strength 
in full shear because the heel of the bolt is fully supported 
by the floating cover and cannot kick back. 


Vost.Eli Bolts are drop forged from heat resisting alloy 
steels, heat treated and tested to give maximum service. 
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caused by concentration of orientable resinous 
substances in the surface. 


Catalytic Oxidation of Hydrocarbons 
in Vapor Phase as the Source of 
Technically Valuable Products, W. 
voN PIOTROWSKI AND J. WINKLER, Petr. 
Zeit. 34 (1938) p. 1. 


The field of oxidation of hydrocarbons in the 
vapor phase has been but little developed. There 
are no commercial plants of this kind except 
that of the Kay-Fries Co. operating under the 
patents of I. H. James and producing a denatu- 
rant for alcohol called ‘‘Aldehol.” This is re- 
markable in view of the small cost catalytic va- 
por oxidation. Experimentation has been going 
on for about six years in the refinery of the 
“Galicja’” A.-G., Drohobycz, Poland. At this 
plant the starting material is a special mixture 
of hydrocarbons having a specific gravity of 0.77 
to 0.85 and boiling between 170 and 250°C. 
This mixture is heated to 150°C. in heat ex- 
changers and atomized with the calculated 
quantity of air which has been similarly heated 
to 300°C. This mixture passes into the reaction 
chamber containing the catalyst. The reaction is 
exothermic although little carbon monoxide and 
dioxide are formed. The vapors are _ passed 
through a fractionating tower of mov:ng high- 
boiling substances and then through two con- 
densers and an absorption tower. The reaction 
products contain unsaturated hydrocarbons, aro- 
matic hydrocarbons, saturated and unsaturated 
aliphatic aldehydes, saturated and unsaturated 
ketones, lactones, alcohols, and small quantities 
of acids and phenols. Among the applications of 
these products are: odorization of odorless gases 
and those of faint odor, denaturation of alcohol, 
and means for preventing gum and resin forma- 
tion as well as separation of naphthalene in gas 
distributing systems. 


|/Heating Tubes in Petroleum Re- 
fineries, J. DAuveERGNE, Rev. Met. 34 


(1937) pp. 676-689. 


Safe temperature limits in the use of tubes 
of the following materials are: mild steel 450- 
475°C., Cr-Mo steel 500°C., Cr-Mo-Al steel (Cr 
0.5, Mo 0.5, Al 0.5%) 550°C. Deposition of 
carbon may lead to high local temperature, and 
therefore design should be based on a high 
factor of safety. Mild steel is rapidly corroded 
and Cr-Cu steel is better. For higher tempera- 
ture Cr-Mo and Cr-Mo-Al steels give greater 
resistance to corrosion. The use of the 18:8 
stainless steel is limited. 


Products: 


Properties and Utilization 


Distillate as Tractor Fuel, E. L. 
BARGER AND J. L. GALE, Agr. Eng. 19 
(1938) pp. 67-71. 


Based on many experiments and tests, sugges- 
tions are made as to minimum specifications for 
a generally satisfactory distillate fuel intended 
for use in present-day conventional low-compres- 
sion tractors. These are: gravity over 38° API; 
initial boiling point under 360°F.; 10, 30, 50, 
70, 90 and 95% point in the distillation to be 
not more than 390°, 420°, 435°, 450°, 480° and 
515°F., respectively; final boiling point to be not 
over 540°F.; the octane rating shall not be less 
than 30; and the sulfur content not over 0.2%. 


Autoxidation of Terpenes in Petro- 
leum Solvent, J. N. Borciin, Ind. & Eng. 
Chem. 30 (1938) pp. 639-40. 


Although turpentine will oxidize on long stor- 
age, a product that contains petroleum, thinner, 
and terpene hydrocarbons tends to oxidize and 
precipitate, owing to the low solvent power of 
petroleum hydrocarbons for the oxidation prod- 
ucts of the terpenes. Blends of petroleum and 
terpene hydrocarbons are used commercially as 
paint and varnish thinners. Oxidation of the 


.terpene can be largely prevented by the use of 


relatively small quantities of triethanolamine or 
aliphatic alcohols such as methanol or ethanol. 
Less effective antioxidants are sodium hydro- 
sulfite, aqueous ammonia, and also anethole. 


The Properties of Road Tar; The 
Effect of Exposure, J. G. MITCHELL AND 
D. G. Murpocu, Jour. Soc. Chem. Ind. 57 
(1938) pp. 137T-48T. 


Although evaporation is generally accepted as 
the major factor in determining the changes that 
occur in road tars on exposure, other influences, 
such as polymerization and oxidation, may have 
important ge ge effects that may affect the 
interpretation of the results of laboratory ex- 
posures in terms of practical utility. The ~ 
thors’ paper is a study of the behaviour of roa 
tars under simple but carefully controlled con«- 


tons, and the consideration of the application 
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PORTABLE TOPPING AND SKIMMING PLANTS 
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THE HOTEL OF TOMORROW 


A thrilling, exotic paradise—gay 
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nating sights and activities in a 
glamorous old-world atmos- 
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scribably beautiful and luxurious, now 
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A timely, thoroughly practical book on a most important subject 


Acidizing Hand Book takes up the purpose of acidizing, gives full information on formations which 
are treatable, tells how to determine treatability of formations, how to prepare a well for acidizing, 
and contains a section of tables extremely valuable to an operator planning to acidize a well. 

The book is divided into 14 chapters which include: 

Chemistry and Geology of Treatment—Treatment Acid—Preparation of Wells for Treatment— 
Mechanics of Treatment (4 chapters)—The Reaction of Salt Water to Treatment—Producing the 
Well After Treatment—Acidizing Gas Wells—Re-treatment and Muitiple Stage Treatment—Other 
Uses of Muriatic Acid in the Field, and Computations in Acidizing. 


The author has had many years of experience in practical work acidizing wells. 
The Acidizing Hand Book has a Fabrikoid binding, size 5% x8 inches, and contains 78 pages. 
PRICE $1.50, POSTAGE PREPAID 
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of the information obtained to the more complex 
conditions such as may occur when tar is used 
in actual road practice. 


The Durability of Asphalt, D. M. 
Witson, Jour. Soc. Chem. Ind. 57 (1938) 
pp. 148T-151T. 


The durability of asphalt mixtures is dis. 
cussed in its relation to the properties of the 
bitumen, the manner in which the bitumen is 
mixed with suitably graded aggregate, and the 
relative proportion of bitumen to aggregate. 
Rolled asphalt, mastic asphalt as applied to 
roads and buildings, and compressed asphalt are 
considered in turn, and details are given of the 
principal factors making for durability in each 
case. The chief factor contributing durability is 
the employment of as high a proportion of bitu- 
men as is consistent with dbus sufficient 
stability, together with the use of an aggregate 
of high bitumen-carrying capacity. Strict atten- 
tion must be paid to temperature during the 
manufacturing process to avoid injury to the 
bitumen and to insure that it is of the correct 
consistency in the finished product. The manner 
in which the bitumen is employed to cement the 
rains of aggregate is so different for the dif- 
erent types that it is hardly likely that any one 
test will be found that is universally applicable 
and useful as a guide in determining the dura- 
bility of them all. 


Oil Treatment of Coal Lessens Spon- 
taneous Heating Dangers while Serv- 
ing as Dedusting Agent, H. A. Amprose 
AND H. J. R. Gaspari, Coal Age 42 (1937) 
pp. 252-4. 

The advantages of spraying or coating coal 
with oil are discussed. The rates of oxygen ab- 
sorption by various sizes of coal treated and 
untreated with oil were measured by the Bunte- 
Bruckner method, Coating with oil is effective 
in reducing the risk of spontaneous combustion. 
However, if the size of the coal is small, the 
amount of oil required is so large that the 
process is not economical. 


Viscosity Measurement, M. R. Can- 
NON AND M. R. FENSKE, Ind. & Eng. 
Chem. 30 (1938) pp. 297-301. 

The operating characteristics of simple modi- 
fied Ostwald viscometers that are suitable for 
measurements over a wide range of viscosity 
are discussed. The important sources of error in 
capillary viscometers are briefly analyzed and 
equations are given for computing the necessary 
corrections. Comparisons are made with other 
types of capillary viscometers which show that 
the modified Ostwald is equal in accuracy to 
any now available. The viscometers illustrated 
and described are a routine viscometer for petro- 
leum products, a viscometer for non-viscous 
fluids, and a micro-viscometer. 


Technic of Antifreeze Testing, KEn- 
NETH H. Hoover AND FRANK E. DOLiAn, 
Ind. & Eng. Chem. 30 (1938) pp. 293-97. 


The suitability of an antifreeze solution for 
use in a water-cooled internal-combustion engine 
is determined by the inherent properties, that is, 
physical constants, of its principal component 
and by the properties imparted to it by the 
addition of modifying agents. The technic of 
testing the corrosive action on metals, storage 
properties, attack on rubber, and foaming ten- 
dency are discussed, and various apparatus used 
are described. Emphasis is placed on methods of 
testing corrosive action that closely simulate 
actual conditions as found in automobile cooling 
systems. Field tests and their limitations are 
discussed. 


Leaders in Electrical and 
Oil Fields, N.A.M. Directors 


W- S. S. RODGERS, president of 
The Texas Company, New York, 
and Andrew Wells Robertson, chairman 
of Westinghouse Electric & Manufac- 
turing Company, Pittsburgh, have been 
added to the board of directors of the 
National Association of Manufacturers. 
The additions complete the board 
membership to its full number of 84. 
One of the vacancies had been unfilled 
previously, while the other was caused 
by the recent death of Elon H. Hooker, 
president of Hooker Electrochemical 
Company, New York. i 
The new additions were by appoint- 
ment by the association’s president, 
Charles R. Hook, president of the 
American Rolling Mill Company. 
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New Equipment for the Modern Plant 








Metallized Gaskets 


GOETZE GASKET & PACKING 
COMPANY 


Goetze Gasket & Packing Company, 
New Brunswick, New Jersey, announces 
a new line of corrugated metal-asbestos 
gaskets treated with a special metallic 
compound which, it is claimed, adds 
greatly to the gasket’s resistance to 
heat, pressure, moisture and corrosion. 

It is also claimed that this metallic 


es: 
Goetze Metallized Gaskets 


from 
sticking to flanges and minimizes dam- 
age to gaskets from handling. 

The company offers to send users 
sample gaskets to demonstrate “metal- 
lized” advantages, if requests are made 
on company letterheads. 


coating prevents the asbestos 


Full Vision Mask 


ACME PROTECTION EQUIPMENT 
COMPANY 


Acme Protection Equipment Com- 
pany, 3601 Liberty Avenue, Pittsburgh, 
announces official approval of Acme 
Full Vision Gas Masks Nos. 4 and 4A 
by the U. S. Bureau of Mines for or- 
ganic vapors. 





Acme Full Vision Gas Mask No. 4A 


An exclusive feature of these new 
masks is the full vision safety glass 
lenses which permit the wearer to see 
the same as when not wearing a mask. 
Another exclusive feature is the dead 





air check valves on the outlet ends of 
the fresh air ducts. These valves auto- 
matically open and close upon inhala- 
tion and exhalation, and prevent the 
accumulation of exhaled breath in the 
fresh air ducts. 

A light weight, all-rubber face piece, 
fully molded to face fitting proportions, 
provides comfort to the wearer. There 
are no rivets, threads or adhesive tape 
pads to irritate the face, and the head 
harness buckles are incorporated in 
such a way as to eliminate uncomfort- 
able pressure points on the wearer’s 
face and forehead. The new Acme Full 
Vision gas mask weighs less than any 
other approved gas mask, it is claimed. 

The illustration shows the Acme Full 
Vision Gas Mask No. 4A which is pro- 
vided with a 27-inch flexible hose and 
carrier. The No. 4 mask is of the front- 
lace carrier type with 10-inch flexible 
corrugated hose. 


Gas Flow Meter 
COCHRANE CORPORATION 


Cochrane Corporation, Philadelphia, 
is introducing the Cochrane ring-bal- 
ance flow meter for low-pressure gas 
measurement. The instrument, said to 
be designed for operating differentials 


Cochrane Ring-Balance Gas Flow Meter 


as low as 2 inches of water, is as ap- 
plicable to measurement of gases at 
pressures below those for which the 
customary types of mercury sealed flow 
meters are suitable, it is said. 

The meter consists of a ring-shaped 
hollow body, rotably supported on knife 
edges at its center, so as to be capable 
of turning freely. The annular body is 
partly filled with water, oil or air anti- 
freeze liquid, and is divided at the top 
by a partition wall, to each side of 
which a flexible tube is led for the pur- 
pose of subjecting the unit to the differen- 
tial pressure from an orifice or flow nozzle 
through. which flow is to be measured. 

When flow occurs through the 
orifice plate, the fesultant differential 
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pressure causes the liquid in the ring 
balance to be transferred from one 
side to the other, whereupon the ring 
balance rotates to a new position of equi- 
librium. Motion is maintained proportional 
to flow by a suspended weight and cam. 

The meter is characterized by excep- 
tionally high operating power for low- 
pressure gas measurement, charts and 
indicator scale graduated uniformly in 
terms of flow, a calibrating weight by 
means of which the accuracy may be 
checked quickly, direct-reading integra- 
tor, and guaranteed accuracy. 


Non-Sparking Wrench 


HINSDALE MANUFACTURING 
COMPANY 


Hinsdale Manufacturing Company, 
427 W. Randolph Street, Chicago, has 
developed a line of heavy-duty box 
wrenches of non-sparking metal to meet 
demand for greater strength in refin- 
eries and other oil industry service 
where a spark may prove hazardous. 





Hinsdale Non-sparking box wrench 


These improved wrenches fit down 
over and engage all six faces of a 
hexagon nut and they can not slip off, 
it is claimed, nor can they break or 
spread to cause accidents or mutilate 
the nuts. The long handles afford ample 
leverage without the use of attach- 
ments, which is an important time- 
saving and safety factor. 

The use of a special copper alloy and 
improved methods of manufacture has 
combined the strength of steel with the 
safety of copper, it is claimed. Through 
careful design excess weight has been 
eliminated without sacrificing strength, 
thus providing tools that are easy to 
use. The tools are available with open- 
ings ranging from %4-inch to 2% inches. 


Thread Compound 


RECTOR WELL EQUIPMENT 
COMPANY 


Rector Well Equipment Company, 
Fort Worth, Texas, announces the 
manufacture and marketing of Rector- 
seal, an improved thread dope which 
has been especially developed for use on 
threaded connections in the oil industry. 

This new ‘thread protective com- 
pound does not have a petroleum base, 
and is described as being insoluble in 
all petroleum products. It is recom- 
mended for use wherever there are 
threads; on gas, gasoline, oil, water and 
mud lines; on-steam lines up to 400° F., 
and on tool joints. A 1-gallon container 
of Rectorseal is recommended as suffi- 
cient for treating the threads on 2000 
feet of 7-inch casing. 

This product is not offered as com- 
petitive to thread compounds developed 
by oil companies to prevent rust on 
threads while pipe is racked, but to do 
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1200 Ib. Pressure, 
900° F 
HOT OIL PUMPS 





“John Crane” 
Style 1011 


METALLIC 
PACKING 


This new “John Crane” 
Style 1011 hits your hot 
oil pump packing prob- 
lem right on the head. 
Not only does it with- 
stand high pressures 
(1,200 lbs. per sq. in.), 
and high temperatures 
(350° F. to 900° F.), but 
it is economical as well. 
It's recommended for use 
on stainless steel and 
cold rolled steel medium 
hard rods and plungers 
of hot oil pumps. 


‘John Crane” Style 1011 
keeps rods and plungers 
on hot oil pumps “going” 
longer than ever before 
possible. It's double ef- 
ficient and has double life 
—it doubles your money 
by keeping hot oil pumps 
working longer. 


CRANE PACKING CO. 


1804 CUYLER AVE., 
\ CHICAGO, ILLINOIS 





WRITE 
FOR 
FREE 
COPY 








CRANE PACKING CO.., 
1804 Cuyler Ave.. 
Chicago, Illinois. 
Please send new Bulletin on Petroleum 
Service Packings. 


Name 
Address 


City. State 
veosarre CRETE NI 
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those thread jobs which the average 
thread dope will not properly serve. 

Rectorseal comes in two sizes of con- 
tainers; for sale in l-gallon cans, and 
shipped in %4-pint cans with all Rector 
casing heads. 

Tests have been made following the 
application and setting up of Rectorseal 
on pipe having the threads cut entirely 
through, with the treated threads show- 
ing no leak under 4000 pounds pressure. 


Meter Valves 

HENRY VOGT MACHINE COMPANY 
Henry Vogt Machine Company, 

Louisville, Ky., announces a line of 

drop forged steel, union bonnet type, 

meter valves in %4-, %- and ¥%-inch 

sizes. 





Vogt Meter Valve 


This type valve has numerous fea- 
tures, such as hexagon body ends, a 
ground joint between body and bonnet, 
a stem that can be easily reground or 
replaced and the valve may be repacked 
under pressure. Recommended for 900 
pounds working pressure at 750°F. or 
1500 pounds non-shock cold working 
pressure and may be had of all-carbon 
or all-stainless steel to suit. 

Vogt meter valves are especially 
suited for applications where close, de- 
pendable and safe regulation is im- 
portant, it is claimed. 


Pipe and Bolt Machine 


BEAVER PIPE TOOLS 

Beaver Pipe Tools, Incorporated, 
Warren, Ohio, recently developed the 
new model “B” full range %- to 2-inch 
pipe and bolt machine. 

Right handed, like a lathe, it cuts, 
threads and reams 9 sizes of pipe from 
¥g- to 2-inch. With a drive. shaft and 
geared tools, it will cut and thread 2%4- 
to 12-inch pipe. It will cut off solid bolt 
rounds up to l-inch, and 2-inch bolts 
may be threaded in one cut. It has con- 
siderable unobstructed working space 
between chuck and diehead and is 
equipped with standard all-steel geared 
chuck and an automatic chuck wrench 
ejector. A trouble-free reservoir pro- 
vides an adequate bath of flowing oil 
to dies. 


Multi-Flame Welding Tips 


THE LINDE AIR PRODUCTS 

COMPANY 

The Linde Air Products Company, 
unit of Union Carbide & Carbon Cor- 
poration, New York, announces two 
new multi-flame welding tips for line 
pipe welding by the Lindeweld process. 
The introduction of these two new 
multi-flame welding tips has resulted in 
increased speeds of 25 percent or more 
and a corresponding reduction in gas 
consumption. 





Linde 4- and 6-Flame Tips 


The four-flame tip has been designed 
for position welds while the six-flame 
tip is intended primarily for rolling 
welds. 

The four-flame tip provides, in addi- 
tion to the main welding flame, two 
flames for preheating the vee and a 
fourth flame for preheating the welding 
rod. The six-flame tip is similar to the 
four-flame tip in design.aith the excep- 
tion that it has two additional vee pre- 
heat flames, so that four flames preheat 
the walls of the pipe, a fifth flame pre- 
heats the welding rod, and a sixth flame 
does the actual welding. 


Bar Stock Valves 


CRANE COMPANY ; 

The Crane Company, Chicago, IIli- 
nois, announces three new bar stoc 
valves which have uses in almost every 


industry. These small 3000-pound W. 0. 
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MINIMIZING MASS EFFECT 


also makes it easier to produce consistent results 


MANY manufacturers in different lines are profiting 
from the versatility of Moly steels. In one instance 
a single cast steel (Chrome-Manganese-Moly) is 
used for a variety of applications — to the benefit of 
both manufacturer and users. 

Not only do the sizes vary, but the sections and 
shapes as well. The Moly steel has simplified both 
foundry production and heat treating problems. It 


when simultaneously heat treating a miscellaneous 
group of castings. 

Further field evidences of the practicability of 
“One steel—many parts” is available. And our 
book, “Molybdenum in Steel,” is literally based on 
experience, not just theory. Climax Molybdenum 
Company, 500 Fifth Avenue, New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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CALL US 


for the following 


TAYLOR FORGE 


PRODUCTS 


Flanges, Weldells, Welding Reducers, 
Welding Tees, Flanged Unions, Special 
Flanges, Orifice Flange Unions, Boiler Noz- 
sles, Welding Neck Nozzles, Spiral Welded 
and Spiral Riveted Pipe. 


PRINCIPAL ITEMS 
STOCKED IN HOUSTON 


THE 


CORBETT-WALLACE 
CORPORATION 


2418 Winter Street 
HOUSTON, TEXAS 


Distributors for 


TAYLOR FORGE & PIPE WORKS 


HOUSTON PHONE: C-5327; L. D. 363 








‘S easy to join pipe the WeldELL way. 
A good welder naturally takes pride in 
making these simple, workmanlike, round- 
about welds, facilitated by the clean, bright 
machine-tool bevelled ends, tangents and 


ample “land” of Taylor Forge Welding 
Fittings. 

It is Seeetey not easy to join pipe the 
cut-andit way. No welder could like this 





G. plug type disc, globe and angle 
valves are called bar stock valves be- 
cause their bodies and bonnets are made 
from solid bar stock. They are consid- 
ered ideal fot connections on orifice 
meters, regulator leads, by-passes, 
gauges, for use as expansion valves on 
ammonia lines and for many similar 
services where accurate regulation of 
flow is desired or where parts of 
measuring instruments must be protect- 
ed against the sudden release of high 
pressures. 

The Exelloy valves are particularly 
suitable for handling oil or gas contain- 
ing sulphur compounds or for installa- 
tions where steel valves do not have 
sufficient resistance to atmospheric cor- 
rosion. 

The 18-8 alloy valves are especially 
suited for oil and gasoline containing 
hydrogen sulphide or sulphur dioxide 
when moisture is apt to be present. 

All of these valves may be packed 
when wide open when under pressure. 
They are furnished either in_ steel, 
Exelloy or 18-8 chrome nickel alloy. 

The new globe valve, No. 222, is 
made with male and female ends in 
sizes % to %-inch inclusive. It is con- 
sidered especially convenient where it 


»is desirable to screw the valve directly 


into equipment having a female open- 
ing, thus eliminating the need for a 
nipple. Sizes %-inch and l-inch also 
are being added to the existing Crane 
line or bar. stock valves known as Nos. 
222 and 223. Crane bar stock valves, 
therefore, now include the globe and 
angle patterns with female ends in sizes 
Y%- to l-inch inclusive, and the new 
globe pattern with male and female 
ends mentioned. 





difficult tree of work or take ong pride in 
the unsightly job that results. Working to 
disadvantage, it is hard for him to produce 
a sound job, and impossible to produce a 
sightly one. 

Two elbows welded right the WeldELL way 
while one is bungled the mitred way is a 
conservative estimate of the time saved in 
doing the job the right way. 


Taylor Forge WeldELLS are available for all joints of all lines. 
The Taylor Forge line contains the largest range of sizes, thick- 
nesses and types. Do it right the FIRST time with WeldELLS! 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: Chicago, P. O. Box 485—-New York Office: 50 Church Street 


TAYLOR FORGE 








:WeldELLS —— 


Seamless Pipe Fittings for Welding 


* Trade Mark Registered 
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Valve 
JENKINS BROS. 


Jenkins Bros., 80 White Street, New 
York, has just announced new bronze 
mounted and all-iron U-bolt gate 
valves. They are the result of a definite 
effort to improve the design and con- 
struction of this type of valve, which 
has wide popularity where a_ husky, 
general utility valve is desired. This 
type of valve combines exceptionally 
quick, easy disassembly for inspection 
or repair, with -high resistance to 
springing and distortion. 

Jenkins claims that the new patented 
valve not only possesses all standard 
features of merit, but also other fea- 
tures. One of the advantages is a re- 
newable “Bonnet-Saver-Bushing.” This 
makes it unnecessary to junk the valve 
bonnet when operating threads are 
worn. By slipping a new “Bonnet-Say- 
er-Bushing” into position, the user ob- 
tains good as new thread engagement 
in the same old bonnet. Another ad- 
vantage claimed is that because this 
bushing can be lifted out, the user can 
get into the upper part of the bonnet 
chamber to do a thorough job of clean- 
ing out any deposits that form there. 


Speed Changer 


ALLIS-CHALMERS MANUFACTURING 
COMPANY 


The Texrope Division, Allis-Chalm- 
ers Manufacturing Company, Milwau- 
kee, Wisconsin, has just put on the 
market a new speed changer unit said 
to open up new horizons in variable 
speed transmission. It utilizesthe al- 
ready well known principle of multi- 
groove vari-pitch sheaves. The new 
speed changer consists of a ruggedly 
constructed very compact type of unit 
applicable to all manner of industry. 
This totally enclosed unit, designed with 
double shaft extensions and driven from 
a standard motor, provides the flexi- 
bility that makes it adaptable to a wide 
variety of layouts to suit the individual 
application. Where the change in speed 
is to be adjusted manually only, the 
unit is provided with a readily accessi- 
ble hand wheel control. However, the 
unit can be equipped for electric remote 
control. Manual remote control is also 
possible. The present range of capaci- 
ties now being offered include ratings 
up to 33 horsepower with ratios as high 
as 3% to 1. It is expected that larger 
ratings will be developed in the future. 

The new speed changer unit has been 
designed to fill the need for equipment 
in any industry where a_ substantial 
change in speed is desirable to better 
control production. It is especially ap- 
plicable where material handling equip- 
ment must be controlled. 


Refrigeration Compressors 


FRICK COMPANY .-- 

Frick Company, Waynesboro, Penn- 
sylvania, has developed a line of large 
4-cylinder enclosed-type compressors 
which provide capacities up to 218 tons 
refrigeration in a single machine, un- 
der standard A.S.R.E. conditions. In- 
stalled in duplex, with a motor between 
them, the machines supply 436 tons of 
refrigeration. 

The machines are arranged to be 
driven direct by.a synchronous motor, 
oil, gas, or steam engine, or through 
flat or- V-belts, and require up to 3 2 
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20 TERRY WHEEL TURBINES 
FOR SERVICE IN THE EAST INDIES 


These Terry turbines were recently shipped to 
the other side of the globe for service in the 
plant of one of the world’s leading oil refiners. 


They were selected for this application because 
of their high dependability which, of course, 
is of most vital importance on units installed 
so far away. 


The rotors in these turbines are of the Terry 
solid one-piece type. The buckets are milled 
directly into the wheel so that there are no 


The TERRY STEAM parts to work loose. The clearances are gen- 
TURBINE COMPANY erous and the blades are double rim protected. 


TERRY SQUARE, HARTFORD, CONN. Such design insures both reliable and efficient 
Steam Turbines - Gears operation. 
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MERIAM MANOMETER 
Checking a 


Reid Vapor Gauge 


A. S. T. M. Standards specify: "The 
pressure gauge shall be immediately 
removed from the bomb and its read- 
ing at the uncorrected vapor pressure 
compared with that of a mercury 


column." 


Many prominent refineries find the 
Meriam Steel Channel Well Type 
Manometer ideally suited to this op- 
eration. A typical laboratory installa- 
tion using a 30" (15 lb.) Meriam in- 
strument is shown above. 


Of all welded construction, Meriam 
Steel Channel Well Type Manometers 
are unusually sturdy. The tube, readily 
replaced in the field, is gland packed 
in steel blocks at each end. Outside 
knurl screw at bottom provides easy 
zero scale adjustment. Write for bul- 
letin on the complete range of Steel 
Channel Well Type Manometers. 


The MERIAM Co. 





Representatives and Jobbers in Principal Cities 
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brake horsepower for one compressor. 
As built for standard ammonia service, 
the four cylinders each have a 12-inch 
bore and a 12-inch stroke. 

Capacity controls for each of the four 
cylinders are included as_ standard 
equipment. These permit regulation of 
the load being carried by the machine 
in four steps, namely 87%, 75, 6214 
and 50 percent of the rated capacity. 
Or, each of the cylinders can be oper- 
ated at different pressures when the 
suction connections are so designed. 
What with the capacity controls, the 
load can then be varied to give the 
most complete flexibility. The cylin. 
ders are water-jacketed. 

Force-feed lubrication is supplied to 
the main bearings, crank and wrist 
pins from a chain-driven filter-equipped 
pump, inside the crankcase. A 9-point 
mechanical sight-feed lubricator sup- 
plies oil to the suction and to the thrust 
side of the cylinder walls. The pistons 
are made unusually long; the thrust 
surfaces are babbitted, and the com: 
pression rings are babbitt-inserted. 


Pushbutton Station 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 
Westinghouse Electric & Manufac- 

turing Company, East Pittsburgh, Pa., 
has designed a new line of heavy duty 
Type HD pushbutton stations suitable 
for use in corrosive atmospheres and in 
Class I Group D hazardous locations. 
These stations are designed in accord- 
ance with the reqiurements of the Un- 
derwriters’ Laboratories and are explo- 
sion-proof either with or without oil in 
the station. They are available with 
from one to four standard pushbutton 
units of the momentary contact type, 
or with maintained contact units. 

In addition, stations are available 
with two or three position selector 
switches which are available either as 
single pole, double throw switches or 
double pole, single throw switches, The 
stations are of high grade cast iron, 
and all bolts, shafts and fittings are of 
corrosion-resisting copper alloy. 


Stops Welding Spatter 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenec- 
tady, New York, announces a new ma- 
terial (Glyptal No. 1294) for the preven- 
tion of the adhesion of weld spatter to 
metals which are to be welded. This 
material, which can be used without 
harm on any metal surface, including 
polished stainless steel, will not produce 
carbon to make the weld hard or brit- 
tle, nor will it reduce ductility. Like- 
wise, it will not give off smoke to fog 
up the atmosphere and it will not form 
gas pockets or cause the weld to be 
porous. 

In applying the new Glyptal prepara- 
tion, spraying is preferred to brushing 
because the former method assures a 
thinner coat. A thin coating will pro- 
tect the work as well as a thick coating, 
if the surface is completely covered, is 
more economical, and dries faster. On 
surfaces which are to be painted, this 
material further serves as an excellent 
priming coat. In addition, it prevents 
the forming of rust on steel in storage 
yards. This is particularly important if 
the steel is to be subsequently welded. 

The preparation will withstand tem- 
peratures up to 600°C. for one-half 
hour; after this length of time it will 
begin to evaporate. 
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“Safely Ginat- "7 


COMFORTABLE TQ0! 








Favorite Wood 
Sole Shoe of the 
OIL INDUSTRY 






Orders Shipped 
Same Day 
Received 


Consider the many possibilities of serious foot 
injuries facing your employees while at work... 
the costly and annoying service interruptions 
caused by these expensive foot injury delays... 
and the guaranteed foot protection Tietaeen only 
offered by Davenport Wood Sole Shoes. We 
believe your natural conclusion will be the same 
as countless other employers. And, that is— 
DavENPorRT Woop SoLte SHOES ARE THE COMPLETE 
ANSWER TO BIG SAVINGS IN AVOIDING COSTLY FOOT 
INJURIES. 


ONLY DAVENPORT WOOD SOLE SHOES 
have all these PROTECTION FEATURES 
@ Uppers attached to soles with wire and 
staple stitching. 
@ Dust-proof gussets, 
e@ Soft, pliable, sole leather counters. 
@ Seams double stitched with heavy wax 
thread. 
@ High quality, soft felt insoles. 
a RITE for our New Low Prices on quantity 
orders. Also Free “‘Davenport Wood 
Sole Shoe Manual”’—a reliable guide 
to foot protection for employees. 


F. J. STAHMER SHOE COMPANY 


2351 Boise Ave., Davenport, Iowa. 
World’s Largest Exclusive Mfrs. of Wood Sole Footwear 





LEACH 
FRACTO 


CONDENSERS 


for High Pressure 
and Temperature. 


Also Heat Exchangers for Vac- 
uum and Atmospheric Service. 


facto Patented in the United 
: Control) States and Foreign 


Countries 


C. H. LEACH CoO., Ing 


117 Liberty Street, New York, N. Y. 
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zuide The engineers of a southern cotton mill selected 
. this Elliott induction motor to drive a boiler feed 
NY pump, because they had heard Elliott motors 

were quiet. The motor proves they were right. 
‘twear . .. Sixteen Elliott motors, 600 hp. and 150 hp., 


—— are driving fans and pulverizers in the new high- 
pressure installation in Waterside No. 2 of the 
Consolidated Edison Co. of New York. Elliott 
Company also furnished the largest 2-pole squir- 
rel-cage induction motors yet built: six 2000-hp., 
3550-r.p.m. motors driving blowers in the Wards 
Island Sewage Disposal Plant, New York City. 


Whether it’s Electric Motors 


When a new main pumping unit in- 


rf volving a 635-hp. turbine was needed 

or Steam Tur bines in a certain refinery plant, the opera- 
tors very definitely selected Elliott be- 

OU want smooth, quiet, efficient drives. Elliott makes cause they said the unit “was for con- 
them tinuous duty.” The installation above 


; quickly confirmed all expectations. A 
Your conditions may call for an electric motor — Elliott second similar Elliott turbine has since 
bui 7 7 been installed and the operators call 
uilds them, engineered to the job, any type, trom 50 hp. thous Sak gaibieiting wai 0 9s 
up... or it may be a steam turbine or engine — Elliott plant.” 
builds them, too —in acomplete range of sizes and types. 
Construction advantages are many, in all these drives 


— they have to be, to produce the performance records 


et cre — chalked rad as 48 Elliott =_— are E L L | rH] 7 T E 
working. But no matter what you're driving — fan, pump, C 0 M P A N Y | 


blower, pulverizer — you are looking for the certainty of 


dependable operation, and in Elliott equipment you getit. Works and Sales Headquarters 
This drive question is important — and we're glad to JEANNETTE, PA. 

help you answer it, with bulletins, detailed information, RIDGWAY, PA. 

or engineering cooperation. Just say the word. SPRINGFIELD, OHIO 

Q-1050a District Offices in Principal Cities 
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SOAKING 
WITHOUT 
SCRAPING 


THE NEW 


EASIER 
WAY TO 
CLEAN DRILLING 
TOOLS 


Drilling tools covered with sand, 
crude oil and dirt are tough to 
clean. That is, if you do it the old 
way. But actually such equipment 
can be cleaned very simply, very 
quickly and without scraping. 


Try This Easier Way! 


Oakite cleaning, specially designed 
for the work, is the answer. And 
here, according to one large com- 
pany, is how the job is done. All 
dirty drilling equipment is first 
given an application of the Oakite 
solution by a simple, portable 
spray. Then, after the solution has 
had a chance to soak for fifteen 
minutes, the equipment is hosed 
off. A quick final application of the 
Oakite solution, followed by a final 
hose-off leaves surfaces absolutely 
clean. 

Full information on this new time- 
and-labor-saving Oakite cleaning 
method is yours for the asking. 
Write .. . there is no obligation. 


Manufactured only by 
OAKITE PRODUCTS, INC. 
50B Thames St., New York, N.Y. 


4? 
OAKITE 
ertified cleanin 


MATERIALS & METHODS FOR EVERY*CLEANING REQUIREMENT 








VY BUSINESS NOTES VY 


ERBERT MAINS COOLEY of 

Tulsa, Oklahoma, has become con- 
nected with Bethlehem Steel Company 
as manager, field engineering—tubular 
products. His work will be principally 
the development of oil country tubular 
products. He will reside at Tulsa, where 
he will be connected with Bethlehem 
Supply Corporation, G. A. Tompson, 
vice president. 

Cooley was formerly with National 
Tube Company in the capacity of field 
engineer. He is a graduate of Carnegie 
Institute of Technology; and is a mem- 
ber of the Engineers’ Club of Tulsa, 
also of the American Petroleum = In- 
stitute. 


HE Alfol Insulation Company, New 

York, has announced appointment of 
A. E. Kincaid, Jr., and Haylett O’Neill, 
as representatives in the Texas terri- 
tory. Offices are located in the Shell 
Building, Houston. The company manu- 
factures a pre-fabricated, all metal, heat 
insulating panel adapted to refinery and 
natural gasoline plant use, as the panels 
can be removed and replaced at any 
time. A new light and easily installed 
covering for the horizontal return tubu- 
lar “Oilfield” type of boiler has been 
developed, which is applicable to boilers 
in natural gasoline plants and in small 
refineries, as well as in the oil fields. 


J. CLARKE, vice president in 

charge of sales for Republic Steel 
Corporation, Cleveland, Ohio, an- 
nounces the appointment of Union 
Hardware & Metal Company, Los An- 
geles, as a distributor of Enduro Stain- 
less Steel. 


LAW-KNOX Company, Pittsburgh, 

announces the appointment of Wil- 
liam P. Favorite, General Motors Build- 
ing, Detroit, as district representative 
for its Power Piping Division, de- 
signers and fabricators of all types of 
piping for steel mills, power plants, oil 
refineries, and for other industrial pur- 
poses. 


TEADILY expanding business has 

obliged Merco Nordstrom Valve 
Company and Pittsburgh Equitable 
Meter Company to move into larger 
quarters at 2808 East 12th Street, Los 
Angeles. A new building provides more 
attractive office space and very much 
larger warehouse facilities. Larger 
stocks will be carried. A railroad siding 
permits of carload shipping and an 
ample platform gives convenient access 


H. M. COOLEY 


for truck shipments. The location is 
central for oil field and gas trade ship- 
ments. The new facilities will materially 
improve the service to customers. 


Meindl Forge Company, Chicago, 
makers of die and hammer forgings 
and forged steel flanges, announce the 
appointment of West Coast sales rep- 
resentatives and a California flange dis- 
tributor. John L. Haney, Pacific Com- 
merce Building, Los Angeles, has taken 
over the sales representation for all 
lines of the company for California; 
and Cecil H. Bacon, 815 East Prospect 
Street, Seattle, will be Kropp represen- 
tative for the Pacific Northwest. How- 
ard Supply Company, 5125 Santa Fe 
Avenue, Los Angeles, has been appoint- 
ed California distributor for Kropp 
flanges. All popular sizes and types of 
forged companion flanges will be 
stocked at the company’s field stores 
and warehoused at Los Angeles. 


. O. AYRES of Ayres Engineering 
Company, Petroleum Building, 
Houston, has been appointed exclusive 
sales representative in southern Texas 
for Janney Cylinder Company, Phila- 





Merco Nordstrom Valve Company - Pittsburgh Equitable Meter Company 
office_in Los Angeles. 
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fveid the 
High Cast of 
DIRTY, WET, = 
OILY STEAM XE 


Keep It Clean and Dry with 


COCHRANE |; 


ALL-SERVICE 


SEPARATORS 


Dirty, oily, wet steam, air and gases are 
costly to and prod 
Cochrane All-Service Separa- 
tors will completely remove moisture 
and solid entrainment om may be de- 
structive to exp s 
equipment — turbines, engines, pumps, 
evaporators, cooking vessels, stills, etc. 

Cochrane Separators assure complete 
purification due to exclusive construc- 
tion features of the baffles and ports. 
These produce a direct, unrestricted fall 
of the entrainment, prevent the purified 
steam from passing over the drip area 
and again b d, and 
minimize pressure hess through extra 
large port areas. 

More than 10,000 plants in every 
industry have definitely demonstrated 
the exceptional service and economy of 
Cochrane Separators. 




















Write for full information on the construction and 


performance of Cochrane All-Service pep Ea 
COCHRANE CORPORATION . 


PHILADELPHIA, PA. | 


- i7th STREET .- 





VALVES CC SRARe . gf SEPARATORS SPECIALTIES 





| COMPRESSION | 

AND | 
| NATURAL GAS | 
ALIGNMENT CHARTS 


By THOMAS T. GILL 





The charts in this book 
have been found useful in 
solving field problems aris- 
img in connection with the 
measurement, compression | 
and transmission of natural | 

| 


COMPRESSION 


NATURAL GAS 


ALIGNMENT CHARTS 








GILL 
gas, and in the manufacture 
of natural or casinghead gas. | 
As many of the formulas in 
common use in natural gas | 
operations are of an impiri- 

cal nature, with constants 

that must be evaluated 

under varying conditions, it | 
will be found that alignment 

| charts are sufficiently accurate for nearly all purposes 
| except for metering large quantities of gas, and here 
they serve as an excellent check on other calculations. 
| Contains 41 charts, 65 problems. Price $3.50 Postpaid. 


| Send check to the 


GULF PUBLISHING COMPANY 
| P. O. Box 2811 
| HOUSTON, - - TEXAS 
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Thread ’em all with 
1 Set of Chaser Dies 


in this speedy 
bother-saving 


Rikaib 


No. 65R 


Now made in power- 
ful new construction 


Only 4 chaser dies 
instead of 16—and 
they stay in the thread- 
er. No bother chang- 
ing, no extra pieces 
to lose. Saves you 
time and expense! 





ust a quick shift of the setting post and this No. 65R 
is ready to cut perfect threads on 1” to 2” pipe, any 
metal, all thread variations. Saves you work! 


Speedy new style work-holder clicks to pipe size, 
tightens with one screw. No bother with bushings! 


You like the “feel” of this tool, 
the handsome appearance that in- 
spires pride and care, rugged metals 
that stand the gaff, many features 
that give you faster easier threading 
—ard real economy, as thousands 
of users can tell you. 


Buy from your Supply House. 








Breaks or Dares we 
will replace it Free. 










Y Housing Repairs 
That guarantee saves 


you fully 75% of your pipe 
wrench repairs. Buy the RIGEID. 


Fel ezs1 D> PiPe Toots 
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delphia, manufacturer of a wide line 
of pump liners, shaft sleeves for cen- 
trifugal pumps, wearing and casing 
rings for centrifugal pumps, plungers 
for hot oil pumps, Diesel and gas en- 
gine liners, compressor liners, piston 
ring pots and bearing bushings. 


. J. MAYER, formerly commercial 
research engineer for Reading 
Iron Company, has been engaged by 
A. M. Byers Company to act as a sales 
engineer, it is announced by M. J. 
Czarniecki, vice president. Mayer will 
work out of the company’s Philadelphia 
division office, 1210 Girard Trust Build- 
ing. His territory will include Baltimore 
and the South. He will be associated 
with E. L. MacWhorter, division man- 
ager at Philadelphia. Before his associa- 
tion with Reading Iron Company, 
Mayer acted as an electrical engineer in 
charge of various equipment installa- 
tions on the streamlined trains devel- 
oped by the Edward G. Budd Manufac- 
turing Company. He has had similar 
connections since he was graduated 
from Drexel Institute as an electrical 
engineer. 





PANG CHALFANT Incorporated, 
Pittsburgh, recently started making 
what it refers to as C-P buttweld pipe by a 
patented process embodying continuous 
welding and continuous production for 
small pipe. 

In the procedure strip skelp stock, 
rolled up in reels very much in the same 
manner as Overgrown steel measuring 
tape would be, is weighed by reels prior 
to mounting a reel at a time on an axle 
for unwinding. Skelp is fed from the 
reel to a straightening machine to re- 
move the bending tendency accumu- 
lated while it was reeled up. After it has 
gone through the straightener, it is im- 
mediately followed by another long 
strip of skelp, and the two flat pieces 
are welded end to end. Then another 
piece follows and is welded to the first 





FOR THREADS 


RECTORSEAL, the 
thread compound, prev leaks on 
whether 
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Gas-fired burners spaced along the side of the heating chamber of the furnace 
in the new Spang Chalfant pipe mill heats the continuous strip as it moves 
through at 300 feet per minute. Furnace is 116 feet long and has 274 burners. 


two, and so on, ad infinitum. The con- 
tinuous flat strip is then fed into a flash 
trimmer and on through the pinch rolls. 
Thence it travels onto an elongated 
skelp loop table, reversing its path at 
the far end of the table and heading 
back in a parallel course to enter a con- 
tinuous natural gas heating furnace 
electrically controlled by Westinghouse 
instruments. Emerging from the far 
end of the furnace the skelp enters the 
forming and welding rolls where it is 
shaped into pipe and welded. Then it 


Buy it at your 
Supply Store 
in 1-Gal. Pails 


RECTOR WELL EQUIPMENT CO., INC. 


HEADQUARTERS: Fort Worth. Texas. BRANCHES: Houston, Wichita Falls. Midlend. 
Cerpus Christi, Los Rageles. Tulsa. Shreveport, Casper. 
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travels to an automatic saw cut-off and 
is cut into uniform lengths. Other op- 
erations in the continuous process in- 
volve descaling, hydrostatically testing, 
threading, and finishing. 

By the above process Spang Chalfant, 
Incorporated, is making pipe ranging 
from ¥%-inch diameter to 3-inch. 


EMBERS of the present manage- 

ment and sales personnel of Ameri- 
can Meter Company, who can pride 
themselves on many years of continu- 
ous service with this organization, are 
extending congratulations during 1938 
to three associates in particular. 

A. E. Norton, manager of the Na- 
thaniel Tufts Meter Works of Amert- 
can Meter Company in Boston, and 
a member of the board of directors, 
first joined the company on July 1, 
1898. His 40 active years of continuous 
service with the company have brought 
the satisfaction of success and ol 
numerous friendships in the industry. 

W.-H. Kaiser, joining Metric Meter 
Works, Erie, Pa., in 1898, became fore- 
man of that American Meter Company 
plant in 1904, master mechanic in 1916 
and superintendent in 1926. He has 
continued with great success in this 
office, having supervised the purchase 
and design of precision machine tools, 
punches, dies, jigs and fixtures which 
are a feature of the operations at the 
Erie plant. 

Norton McKean,-*who joined the 
Boston plant on July 14, 1913, com- 
pletes a quarter century of affiliation 
with American Meter Company. He 
became assistant manager of D. Mc- 
Donald & Co. Works in Albany in 1925, 
manager in 1928, a member of the 
board of directors in 1932, general 
superintendent in 1936, and vice presi- 
dent in 1937. His thorough training 1m 
all phases of the business, his executive 
ability and: leadership have made his 
services an asset of inestimable value 
to the organization. 
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CCORDING to recent announce- 
ment by F. H. Gordon, vice presi- 
dent of Lukens Steel Company, Coates- 
ville, Pa., William C. Simpson has been 
appointed manager of sales for the new- 
ly-opened sales office of the company in 
the Gulf Building, Pittsburgh. 





WILLIAM C. SIMPSON 


Simpson was born in Columbia, N. J., 
attended Blair Academy and Lehigh 
University; graduated in 1932 with the 
degree of Bachelor of Science in Metal- 
lurgical Engineering. Early in 1933, he 
joined Bethlehem Steel Company at 
Sparrows Point, Md., leaving to join 
the Lukens organization in January, 
1934. He served at Lukens as research 
engineer in the metallurgical depart- 
ment, research metallurgist in the re- 
search department, and since Septem- 
ber, 1936, in the sales and sales develop- 
ment department until his recent ap- 
peintment. 


AYMOND SZYMANOWITZ, for- 

merly technical director of Ache- 
son Colloids Corporation, has been 
moved up to vice president and tech- 
nical director of Acheson Industries, 
Inc., technical development company 
for the Acheson interests. In his new 
capacity. Szymanowitz will continue su- 
pervision of all research activity of 
Acheson Colloids Corporation, Port 
Huron, Michigan. 


[LLIAM J. DALY, formerly De- 
'’ troit district sales manager for 
Worthington Pump & Machinery Cor- 
poration, has been transferred to the 
corporation’s Philadelphia office to suc- 
ceed C. H. Shaw, deceased. 
_Graduated from Notre Dame Univer- 
sity in 1922, Daly joined the Worthing- 
ton organization in the same year as a 
student engineer. Since that time he has 
held various important positions in the 
corporation, some of which were: spe- 
cial engineer in air compressor sales; 
assistant sales manager of its Cincinnati 
works; manager of its Industrial Sales 
Division; and Detroit district sales 
manager. He will be assisted by W. J. 
Van Vleck, recently appointed assist- 
amt manager, in the Philadelphia dis- 
rict 





EVERE Copper and Brass an- 

nounces that in the interest of bet- 
ter service to its customers a new 
office has been opened in Houston, 
Texas, at 915 Second National Bank 
Building. Hans O. Howard, formerly of 
the company’s Dallas office is in charge. 


M: J. FLANAGAN, vice president of 
Gaso Pump & Burner Manufac- 
turing Company of Tulsa, and Mrs. 
Flanagan are spending a month’s vaca- 
tion in California. They left Tulsa on 
July 17 for San Francisco, and will visit 
a number of California resorts during 
the month. 


OLVAY Sales Corporation § an- 
nounces that it is occupying new 
offices at 3613 Olive Street in St. Louis, 


Missouri. This is one of the city’s most 
modern air conditioned office build- 
ings. The company moved to the new 
quarters July 18. 


AMES BAKER of the Tulsa, Okla- 
homa staff of the Pittsburgh 
Equitable Meter Company-Merco Nord- 
strom Valve Company, has returned to 
the United States following a special 
assignment in South America. Baker, 
who left Miami, Florida, via Pan 
American plane on January 2, visited 
Colombia, Venezuela, Aruba, Curacao, 
Trinidad and Puerto Rico in the inter- 
ests of his firm. The majority of the 
distance travelled was covered by plane 
supplemented by trains, automobiles, 
boats and even mules in order to reach 





A plock 7021 


COMPRESSED ASBESTOS 
SHEET PACKING 


SpeciALLy developed by Gar- 
lock for severe oil service, GAR- 
LOCK 7021 has made an enviable 
record in the oil industry. Many 
tons of this tough, sturdy gasket 
sheet are used each year in refin- 
eries all over the world on pipe 


lines, 


cracking stills and other 


equipment handling gasoline, oil, 
gas or steam at high tempera- 
tures and pressures. GARLOCK 
7021 is a dependable and econom- 
ical gasketing material. Try it! 
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THE GARLOCK 


PACKING CO. 


Palmyra, New York 


Tulsa, Oklahoma 
Houston, Texas 
Los Angeles, Calif. 
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NEWARK WIRE CLOTH FO 
REFINERIES ? 


1. A background of more than 60 
years of specialized experience in 
the making and marketing of 
highest grade wire cloth products. 

2. Originators of weaves that are 
now used and copied all over the 


world. 

3. The NEWARK organization is | 
completely American —-American | 
workers; American materials; | 
American products; American | 
capital. 


We manufacture wire cloth in all meshes, 
weaves, and sizes, of all metals, for every 
refinery purpose. Also Metallic Filter Cloth; 
Backing Cloths; Screens; Riddles; Sift- 
ers; etc, 

Full Control—Not only do we fabricate 
small strainers, filter leaves, etc., but we 
also manufacture the wire cloth used 
therein, thus assuring you full control of 
your specifications from beginning to end. 
LARGE STOCK 

We carry an exceptionally large stock of 
wire cloth in nearly all meshes, weaves, 
and metals. As a result we can usually 
ship promptly. 


NEWARK WIRE CLOTH CO. 


364-378 Verona Ave., Newark, N. J. 
Sales Representatives: Chicago, Boston, Detroit, 
Havana, Houston, Los Angeles, San Francisco, 
Tulsa. 








Send 
‘ for the 






Kerlow 
Catalog 





Non ~ Sipping 


The new Kerlow catalog illustrates and de- 
scribes the various types of grating floors, safe- 
ty steps, and floor slabs. Send for your copy. 


KERLOW STEEL FLOORING CO. 


216 Culver Ave. Jersey City, N. J. 


Please clip and mail coupon today. Your copy | 


will be mailed at once. 














Name poles Title 
Firm 

Address 

City State 





98 











Jim Baker on location 
in South America 


some of the more inaccessible locations. 

He was routed by Armco Interna- 
tional Corporation which represents 
Pittsburgh Equitable Meter Company 
and Merco Nordstrom Valve Company 
in South America. 

Baker is now covering his regular 
territory regaling the trade with stories 
of the trials and tribulations which be. 
set a non Spanish-speaking American 
in the Caribbean. 


R. WALTON, sales manager of 
Oil Refinery Division, Arthur G. 
McKee & Company, engineers and con- 
tractors of Cleveland, is now located at 
Room 4408, 30 Rockefeller Plaza, New 
York. 
“By this change we anticipate that 
we can serve our clients more effec- 
tively,” says Walton. 


B. O’CONNOR of Clark Brothers 

Company is joining his family at 
Banff, Lake Louise, to drive with them 
to Vancouver Island, B. C., where the 
family will spend the summer. 


TRUCTURAL steel for the uniquely 
designed Petroleum Building now 

under construction at the New York 
World’s Fair 1939, will be supplied by 
the Bethlehem Steel Corporation, an- 
nounced Thomas H. Taylor, president 
of Petroleum Industry Exhibition, Inc. 

The contract just awarded the Bethle- 
hem Steel Corporation calls for the im- 
mediate fabrication of about 600 tons of 
steel, consisting principally of beams, 
columns and trusses. Delivery of this 
material is expected early in August. 

Foundation work for the exhibition 
building is nearing completion. Three 
hundred and fifty fir piles, up to 95 feet 
in length, have already been driven, and 
when the ready mixed concrete for cap- 
ping the piles has been poured, the 
erection of structural steel will get ac- 
tively under way. 

The entire building, designed to form 
an equilateral triangle, extending about 
200 feet on each side, rising to a height 
of 80 feet and covering 28,166 square 
feet of ground area, will be supported 
by only 17 steel columns. There will be 
no columns inside the building. 

Four semi-circular forms, designed to 
represent oil-storage tanks, and extend- 
ing from the ground level to a height 
of 20 feet, will give the appearance of 
being main supports for the exhibition 
building. Actually, however,’ these 
“tanks,” each 50 feet in diameter with 
walls built of riveted steel plates, will 
not serve as main supports for the 
building. They are intended to house 
a number of outstanding exhibits. 

Attached to this basic structure will 
be lighter steel frames to support the 














flaring wall surfaces and roof. The roof 
is to be spanned with steel trusses 11 
feet, 2 inches deep, the longest being 
89 feet. 

Corrugated metal will be used on the 
building’s exterior walls. Painted in 
three different shades of blue, these 
walls will form four flaring tiers sug- 
gesting somewhat the shape of a cool- 
ing tower. Unusual lighting effects will 
be obtained by the introduction of the 
latest improvements in fluorescent tub- 
ing; each tier will receive its light from 
the tier below. 

Both inside the main building and 
outside of it, a variety of exhibits— 
spectacular, educational and entertain- 
ing—will impress visitors with the great 
contribution the petroleum industry of 
America has made toward the advance- 
ment of civilization. These exhibits will 
show graphically how scientific re- 
search by the oil industry and its intro- 
duction of oil uses fostered the develop- 
ment of the machine age. It will also 
indicate the great comforts which pe- 
troleum brings into the lives of almost 
every man, woman and child in the 
world. 

The 14 oil companies participating in 
the Petroleum Industry’s Exhibition at 
the New York World’s Fair are: The 
American Oil Company, Atlantic Re- 
fining Company, Cities Service Oil 
Company, Gulf Oil Corporation, The 
Pure Oil Company, Richfield Oil Cor- 
poration of New York, Shell Union Oil 
Corporation, Sinclair Refining Com- 
pany, Socony-Vacuum Oil Company, 
Inc., Standard Oil Company of New 
Jersey, Sun Oil Company, The Texas 
Company, Tide Water Associated Oil 
Company and Phillips Petroleum Com- 
pany. 





THE REAL COST 
OF A PACKING 


is determined only by its 


LENGTH OF LIFE 
IN SERVICE. 


FOR THE OIL REFINERY 


we offer 














ELR 


PACKING 
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and 
All Distillates of Petroleum. 









Send for A B C CHART of 
Packing Services 
Also 
Free Working Sample. 
State Size and Conditions of 
Service. 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 DUANE ST., New York 
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DICTATOR 
TUBE CLEANERS 


Will Clean Your Tubes 
Up to 66% Faster 


See Our Adv. 
Write for details in Sweet's 
The ROTO Company 
145 SUSSEX AVENUE NEWARK, N. J. 





BUILT FOR REFINERY NEEDS 


CRYER INVERTED BUCKET STEAM TRAPS are designed 
to meet the rigid requirements of refinery operation. In- 
stall them wherever condensation drainage is involved— 
in the pump house, on evaporators, on reboilers, in the 
compounding house, on the steam stills for bright stock, 
in the sweat pan house, or in the lubricating agitators. 
You'll soon see the result—fuel consumption is lowered 
and production is increased. 

Six standard sizes to meet all pressure requirements. 
Write for bulletin and trial offer. 






















CRYER TRAP & VALVE CO., Inc. 


366 MADISON AVE. NEW YORK 
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REFLEX GAGES 


Year in, year out Jerguson has served the 
industry, supplying these accurate, dependable 
gages for steam boilers and for indicating 
liquid levels in tanks, towers, stills, ete. Every 
oil man knows— 


The 
empty 
space 
appears 
WHITE 








The 
liquid 
shows 
BLACK 





Safe and dependable at all temperatures and 
pressures. Furnished with or witheut valves 
for every type of service. Full information 
upon request. 


JERGUSON GAGE & VALVE C0. 


87 FELLSWAY 
SOMERVILLE, MASS. 








99 















v 


Cutting Tools 


Haynes Stellite Company, Kokomo, Indiana, 
has published ‘‘Haynes-Stellite—2400 Metal 
Cutting Tools,’’ an illustrated folder describ- 
ing the new high-production metal cutting 
alloy—Haynes-Stellite No. 2400. Available 
sizes and styles of standard square and rec- 
tangular tool bits and welded tip tools are 
given, together with prices and descriptions 
of how the tools are best employed and what 
materials they will machine economically. 
The book also contains a complete list of 
grinding wheels for sharpening tools of this 
alloy, general recommendations on grinding 
practice and wheel speeds, and numerous il- 
lustrations show typical machining opera- 
tions on which the alloy is being used. 


Compressors 


The Cooper-Bessemer Corporation, Mt. Ver- 
non, Ohio, is distributing Bulletin No. 322, 
“Type G-MS Two Cycle Compressor Unit,’’ 
which is a 40- to 50-horsepower machine and 
convertible from gas to oil fuel. Also litera- 
ture is available describing the Type G-MV 
two-cycle compressor. This machine is also 
built in 4-, 6- and 8-cylinder sizes. 


Building Protection 


Truscon Laboratories, Caniff and G.T.R.R., 
Detroit, Michigan, is distributing a new book- 
let, “Brick and Concrete Restoration with 
Truscon StoneTex,’’ which describes newly de- 
veloped protective finishes for brick and con- 
crete, stone and stucco finishes. The booklet 
is profusely illustrated and contains all per- 
tinent information regarding this protective 
material. 


Lighting Fixtures 

Pyle-National Company, Chicago, has pub- 
lised Bulletin No. 1125, ‘“‘Vaportight Industrial 
Lighting Fixtures,”’ describing a wide variety 
of such fixtures suitable for use where dirt, 
dust, gases, moisture, or other severe services 
are found. 


Steam Trap 


American District Steam Company, North 
Tonawanda, N. Y., has published a new 4- 
page illustrated Bulletin No. 38-86, giving de- 
tails of construction and installation hook-ups 
on the Adsco vertical float type steam trap 
with or without thermostatic air by-pass. 


Refractory 


Quigley Company, Inc., 56 West 45th Street, 
New York, has issued an 8-page illustrated 
bulletin on Insulag, a strong, non-shrinking 
refractory lagging for interface temperatures 
up to 2200°F., or directly exposed to 2000°F., 
which can be applied on hot surfaces. One 
inch of Insulag equals 9 inches of fire brick 
in insulating value, it is said, and has 1/60 
heat storage capacity of fire brick for same 
heat flow. A trowel finished job makes a 
smooth, white, water resistant surface. Full 
page charts to determine thickness of Insulag 
required for hot face temperatures and ascer- 


taining efficiency of thicknesses of Insulag, 
are valuable features of the bulletin. 
Corrosion Inhibitor 

Mutual Chemical Company of America, 
270 Madison Avenue, New York, has pub- 
lished new technical literature “Chromium 
Chemicals as Corrosion Inhibitors,’’ which 


CATALOGS ... BULLETINS 


briefly summarizes studies and experience in 
the use of such chemicals for corrosion inhi- 
bition. This discusses the dichromites and 
their application in refrigeration systems, air 
conditioning, natural gas, petroleum refining, 
power plants, and other industrial uses. 


Lubricator 


Manzell Brothers Company, Buffalo, N. Y., 
is distributing Catalog 94-B on Manzell- 
Force-Feed Lubricators, Model 94, which is 
a liquid sight-feed type for general purposes. 
The device is for service for lubricating en- 
gines, pumps, compressors and other equip- 
ment used in the oil industry. All detailed 
information is given in the text together 
with iine drawings and application photo- 
graphs. 


Valves 


Crane Company, 836 South Michigan Ave- 
nue, Chicago, has published “The Inside 
Story of Crane Plug Disc Globe and Angle 
Valves.””’ The 8-page bulletin is fully illus- 
trated and includes a full-page table which 
lists the essential characteristics of each 
member of the Crane plug disc family. This 
line of Crane plug disc valves is recommended 
for throttling, soot blower, blowoff, boiler 
feed, drip and drain lines or for any other 
severe service where valves are operated in 
any but a full open or closed position. The 
company has also issued a 32-page book as 
a guide for installation of plumbing and heat- 
ing equipment in industrial and commercial 
buildings under the title “Crane Plumbing 


for Industrial and Commercial Buildings.”’ 
Walls and Arches 
Geo. P. Reintjes Company, Kansas City, 


Mo., has published Bulletin No. 301, ‘‘Reintjes 
Wall and Arch Construction,’’ which has been 
written with the view to call to the attention 
of those concerned the fundamental principles 
that underly the development of and the 
need for supported walls and arches in boilers 
and furnaces. The booklet is profusely illus- 
trated with drawings and photographs and 
contains all pertinent engineering information. 


Combustion Engines 


Worthington Pump and Machinery Corpo- 
ration, Harrison, N. J., has published a new 
36-page catalog, Bulletin No. S-500 B13, il- 
lustrating various installations of Diesel and 
gas engines. The Diesel engines are of the 
heavy-duty type, ranging from 50 to 1500 
horsepower at speed from 225 to 600 rpm. 
The gas engines described range in size from 
30 to 1800 horsepower and are designed to 
operate on natural, manufactured, refinery, 
sewage-sludge, producer or any mixture of 
gases. The new bulletin contains nearly 100 
illustrations of Worthington engines in service, 
demonstrating their wide range of sizes and 
services. 


Stress-Rupture 


The Steel and Tube Division of The Timken 
Roller Bearing Company, Canton, Ohio, has 
published Technical Bulletin No. 21, in which 
the value of the recently developed stress- 
rupture test in determining the high-temper- 
ature characteristics of various steels is dis- 
cussed, This bulletin, which is an authorized 
reprint of a paper presented by A. E. White 
and C. L. Clark, of the Department of Engi- 
neering Research of the University of Michi- 
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gan and W. G. Hildorf, chief metallurgist of 
The Timken Roller Bearing Company, is a 16- 
page bulletin, punched for filing in a standard 
three-ring binder. Four diagrams, three tables 
and six photomicrographs substantiate the 
technical discussion, which points out the 
practical and technical value of this test and 
its data to anyone interested in the design, 
operation, maintenance or metallurgy con- 
nected with high-temperature operations in oil 
refining, steam generation or similar proc- 
esses. There is no charge for the bulletin. 


Refractories 


General Refractories Company, Philadelphia, 
has just published a new 12-page booklet en- 
titled “How to Reduce Spalling with Super- 
Duty Refractories.”’ It is attractively printed 
in two colors and gives charts, tests and gen- 
eral pertinent engineering information on 
three types of super-duty refractories, includ- 
ing Hiac, Superac and Airam. 


Exchanger 


Condenser Service and Engineering Com- 
pany, Hoboken, N. J., has published a new 
bulletin describing the new Ribbon Counter- 
flow heat exchanger which is designed for 
preheating lubricating oil stocks ahead of fil- 
tering operations, fuel oil preheating, coolers 
for propane and butane plants, cooling and 
heating lubricating oil stocks ahead of can 
and drum filling machines, heat exchange be- 
tween oil and vapor on stills where the pres- 
sure does not exceed 200 pounds, and similar 
services. The exchanger is so constructed 
that by removal of opposite covers, it is en- 
tirely accessible for rapid cleaning of either 
the oil side or the water side. 


Rotameters 


Fischer & Porter Company, 110 West Penn 
Street, Philadelphia, have published Bulletin 
No. 102 which describes that company’s line 
of Rotameters and the various applications. 
The device is fully described, operating prin- 
ciple discussed, detals of tube construction are 
presented and the advantages of the rota- 
meters are presented. Likewise, data is pre- 
sented on rotameters with electric remote 
reading instruments and rotameters with au- 
tomatic flow control which are of the record- 
ing type. 


Are Welding 


Metal & Thermit Corporation, 120 Broad- 
way, New York, has published a new 12-page 
Bulletin, No. 20, “The Welding of High 
Pressure, High Temperature Piping,’’ which 
covers the arc welding of piping for opera- 
tion at pressures up to 1500 pounds per square 
inch and temperatures up to 1000°F. In ad- 
dition to selection of pipe materials and weld- 
ing electrodes, the bulletin discussed weld de- 
sign, welding procedure, preheating, stress re- 
lieving, testing of welds and the qualification 
of the welding process and welding operators. 


Instrument Boards 


The Foxboro Company, Foxboro, Mass, has 
published a new 22-page bulletin, No, 223, on 
Instrument Boards, which describes standard 
practice in control board design. Illustrations 
throughout show typical layouts for instru- 
ment boards. A brief discussion of design 
and materials is followed by specific infor- 
mation on standard sizes of panel boards 
available in different materials, such as steel, 
slate, ebony, asbestos, wood and marble. 
Standard panels for mounting Foxboro in- 
struments are shown with installation data. 
For particular plant requirements, special 
mountings are described. In order to aid the 
instrument engineer in making layouts for 4 
control board, a section is included called 
“Suggestive Layouts of Instrument Panels. 
Several types of frames, available for mount- 
ing instrument boards are described. Brackets 
and flanges used for several types of supports 
are shown. 


Centrifuges 


Sharples Specialty Company, Philadelphia, 
has published a new bulletin on “Cleanel! 
Diesel Oil By Sharples,’’ which describes the 
use of the Sharples centrifugal machinery for 
oil purification. The bulletin is well illustrated 
with photographs and line drawings and al 
pertinent engineering information is included. 


Pumps 


Quimby Pump Company, 340 Thomas St. 
Newark, N. J., has published new literature 
covering various types of pumps. Bulletin 
S-104-A, describes Quimby Screw Pumps, con- 
struction and operation; Bulletin C-123 de- 
scribes Centrifugal pumps, type G, with ver- 
tically split case and end suction; 
C-106-A, describes centrifugal pumps of the 
multi-stage type; and Bulletin C-209 de- 
scribes Quimby vertical centrifugal pumps. 





